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EXECUTIVE SUMMARY

This report is in response to a growing requirement over the last decade
for a new assessment of aircraft icing conditions in wintertime clouds at
altitudes up to about 10,000 ft. Currently, no helicopters and few general
aviation aircraft are certified for flight in known icing conditions. This is
because the current FAA criteria for design and certification of ice
protection equipment results in relatively high power and payload penalties
for smaller aircraft. The FAA criteria (promulgated in the Federal Aviation
Regulations, Part 25 (FAR-25$, Appendix C; also shown as Figures 1 to 6 of
this report) were actually designed for--large, transport-category aircraft
capable of flying to 20,000 ft or more. For this reason, there have been
concerns that the current criteria may be too severe for smaller aircraft
which generally operate at altitudes below 10,000 ft.

The aircraft icing hazard comes from the fact that undisturbed cloud
droplets generally remain liquid even at temperatures several tens of degrees
below freezing-- a condition called supercooling. When they collide with a
passing aircraft, the droplets freeze nearly instantaneously to form ice on
exposed aircraft surfaces. The amount of ice depends primarily on the liquid
water content (LWC) of the cloud, the size of the droDlets, the temperature of
the aircraft surfaces and, of course, on the horizontal extent of the
supercooled clouds along the flight path. Information on the natural
occurrence of these variables is obtained from research flights through
subfreezing clouds.

The current FAA characterizations of supercooled clouds in FAR-25 are
based on research flights undertaken about 35 years ago. Recent advances in
cloud physics instrumentation have therefore prompted calls for new
measurements and for a re-evaluation of the old data for accuracy and
reliability. The net requirement is for a reliable, quantitative description
of supercooled cloud characteristics over the altitude range from ground level
to 10,000 ft.

In response to this requirement, the Naval Research Laboratory (NRL) has
computerized about 7000 nautical miles (nmi) of airborne measurements in
supercooled clouds at altitudes up to 10,000 ft (3 km) to form a new data base
for low altitude, aircraft icing applications. Half of the data is from the
National Advisory Committee for Aeronautics (NACA) aircraft icing studies of
1946-50 where ice accretion on rotating multicylinders was the primary
measurement technique for LWC and droplet size. The other half is from recent
research flights by NRL and other organizations using optical, cloud droplet
size spectrometers manufactured by Particle Measuring Systems. These measure
droplet sizes, with LWC being measured by electronic hot-wire devices as well
as being computed from the recorded droplet size distribution.

The principal conclusions relevant to aircraft ice protection for
altitudes up to 10,000 ft above ground level (AGL) are:

1. The NACA and modern data generally agree in most aspects, indicating
that the NACA data are accurate and reliable except possibly for
droplet diameters larger than 351Pm.

xi
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2. The "Intermittent Maximum" (convective cloud) and "Continuous Maximum"
(layer cloud) ranges of cloud variables in FAR-25, App. C do not correctly
describe the icing environment in the altitude interval from U-to 10,000 ft
AGL. The differences are in the following items:

a) The maximum observed LWC for convective clouds below 10,000 ft AGL is
about half the "Intermittent Maximum" value. The maximum observed LWC for
layer clouds below 10,000 ft AGL is about 50% larger than the "Continucus
Maximum" value.

b) The new analyses reveal temperature dependences of droplet median
volume diameter (MVD) that are not conveyed in the FAR-25 envelopes. The
Continuous Maximum and Intermittent Maximum envelopes extend to fixed, maximum
MVDs of 40 and 50pjm, respectively. The modern data demonstrate that the
maximum MVD in layer clouds decreases with decreasing temperature. Both the
NACA and modern CONUS data show that for convective clouds the average MVD
exhibits the opposite behavior and increases with decreasing temperature.

c) The modern data show no credible MVDs larger than about 35mm for
droplets in supercooled clouds below 10,nOO ft AGL. The few MVDs that are
reported to be larger than 35lim in the NACA data ar? questionable in view of
the assessment by the NACA researchers themselves -hat these large MVDs are
likely to contain large positive errors due to the limitations of the
multicylinder technique.

3. The FAR-25 envelopes extend to at least -30 C but minimum temperatures
observed in both the NACA and modern data below 10,000 ft AGL are -17"C for
convective clouds and about -25'C for layer clouds. That is, convective
clouds appear to be completely absent at temperatur s less than about -17 C at
altitudes below 10,000 ft AGL.

4. A review of the literature reveals no standard definition of
horizontal extent nor do the FAR-25 regulations specify how horizontal extent
is to be determined when cloud gaps are present. As a result, confusing and
inconsistent interpretations occur in practice. It is suggested here that
horizontal extent be defined as the distance traveled in supercooled clouds
until the aircraft reaches a cloud gap of some specified minimum duration,
such as 1 nmi, for example. With this definition it is found that the
maximum, and to a lesser degree the average horizontal extent varies in an
inverse manner with the LWC averaged over the clouds comprising the horizontal
extent. But short horizontal extents are actually most common regardless of
the average lIWC value.

5. Finally, a new fieding with respect to the altitude dependence of
icing conditions is that between 2000 and 10,000 ft AGL, altitude makes
practically no difference in the maximum amount of ice accretion to be
expected per icing encounter when all supercooled cloud types are considered
together.

xii



! ~~~~~~~~~~~~INTRODUCTION

MOTIVATION FOR THE RESEARCH

This study was undertaken in response to a growing requirement for a
reliable, quantitative description of low altitude, wintertime cloud charac-
teristics that are relevant to aircraft icing. The liquid water content (LWC)
and size distribution of droplets in supercooled clouds, as well as the cloud
temperature and horizontal extent of icing conditions, are generally consid-
ered to be the most important environmental factors involved in ice accretion
processes. Information on these variables at altitudes below 10,000 ft (3 km)
or so is needed by helicopter manufacturers who want to produce rotorcraft
capable of flying into known icing conditions. (At the present time, a few
military types of helicopters are about the only rotorcraft equipped with
ice protection devices.) The Federal Aviation Administration (FAA), as the
responsible regulatory agency, needs the same information in order to specify
icing environmental criteria for the manufacturers to use in designing ice
protection equipment. The FAA .nd military also use this type of information
for specifying t-he requirements of actual flight certification tests in icing
conditions.

At the time this study was begun, the available data on the icing envi-
ronment over the United States was almost entirely from research performed 30
to 35 years ago for similar reasons by the National Advisory Committee for
Aeronautics (NACA). They obtained airborne measurements for use in design and
certification of ice protection equipment for the expanding, postwar, commer-
cial airline industry. Those measurements still form the basis of current
design and certification criteria for the icing environment as promulgated in
Federal Aviation Regulations, Part 25, Appendix C (FAR-25, App. C).

Presently any helicopter which is a candidate for icing certification
must meet these same criteria that were developed for larger 'transport cate-
gory aircraft-designed to fly to altitudes of 20,000 ft or more. These
criteria contain LWC values that could be prohibitive in terms of the power
and payload penalties required to provide compensating ice protection equip-
ment for many helicopters. For this reason there is an interest in finding
out whether at altitudes of 10,000 ft or less, the altitude operating range
for most helicopters, icing conditions may be significantly less severe than
current regulations specify. If so, and if new icing criteria were to be
issued that represented the less severe conditions and at the same time
limited flight to altitudes below the appropriate level, then other light
duty, low-performance aircraft might benefit as well. Questions have also
arisen about the effect of snow or other mixed conditions on the rate of ice
accretion. Low-altitude icing also implies a need to investigate geo-
graphical, topographical, or other mesoscale influences too. For example, LWC
values may be enhanced in lake effect clouds, orographically assisted cloud
formations, and clouds along cold fronts or in maritime air masses.

In addition to the engineering concerns, there have been calls for
improved icing forecasts and for redefining the icing severity classifi-
cations in terms of quantitative LWC values instead of the relative and
ambiguous terminology, "trace," 'light," "moderate," etc. that is now in

use.
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for the review of the 30 to 35 year old NACA data Inl order to .;ess th.ll.
accuracy and reliability. In addition, it is of interest Lo determine how

much of the data actually apply to altitudes below both 10,000 ft and 5000 ft,
and how well the data represent the variety of weather and cloud conditions at

these altitudes.

Finally, there was an obvious need to obtain new data with modern instru-

mentation. The results would naturally be compared with the NACA data to look

for significant differences which may indicate either errors in one or both

sets of data or, as some have suggested, true changes in cloud characteristics

brought about by changes in pollution levels over the intervening years. New

measurements may also be needed to supplement data from any cloud types,

weather situations, or geographic locations inadequately sampled by the NACA

researchers.

SCOPE OF THE RESEARCH PROJECT

In order to address these problems the FAA funded the Experimental Cloud

Physics Section of the Naval Research Laboratory (NRL), beginning in January

1979, to perform research on these topics. Specifically, the research plan

was as follows.

a) Obtain new measurements of LWC, droplet size spectra, true air

temperature and other relevant variables using modern cloud physics
instrumentation aboard NRL's research aircraft in subfreezing clouds

below 10,000 ft and especially below 5000 ft.

b) Collect similar modern data that are available from other research

groups.

c) Review the NACA data for accuracy, reliability, and applicability to
altitudes below 10,000 ft and below 5000 ft.

d) Compile all acceptable data into a medium that is compatible with
automatic data processing in order to form a new data base for
analysis of the low-altitude icing environment.

e) Perform analyses of the data and, based on an assessment of all data
obtained, recommend appropriate changes in the existing environ-
mental icing criteria.

OTHER BACKGROUND INFORMATION

1. FAR-25, Appendix C, Atmospheric Icing Conditions

The primary reference data given in the Federal Aviation Regulations,
Part 25, (FAR-25) to describe icing cloud characteristics are the LWC vs.

Median Volume Diameter (MVD) relationships in figures 1 and 4 of Appendix C in

that document. Those figures are reproduced here also as figures 1 and 4 of
this report. Combinations of LWC and MVD that fall within the boundaries of

these "envelopes" were reported to have sufficient probability of occurring

2



simultaneously, that they were to be regarded as significant for ice
protection considerations (Jones and Lewis, 1949, p. 2). NACA researchers
also noted that the maximum observed LWCs were limited by the air temperature
at cloud level. This temperature dependence has been worked into the icing
-envelopes" by specifying the probable maximum values of LWC as a function of
MVD and temperature. "Probable maximum" is the terminology used in NACA
TN-1855 (Jones and Lewis, 1949), the source document for FAR-25, Appendix C.
"Probable maximum" was defined as the maximum that would probably be
encountered in all weather aircraft operations but does not represent the
maximum that nature could produce (ibid., p. 5). No numerical probability was
associated with the term "probable maximum" until a later statistical study
(Levis and Bergrun, 1952, pp. 19-20) concluded that the probable maximum
LWCs [of FAR-25, App. C] correspond to an exceedance probability ot about
0.1%. The "isotherms" drawn in 10%C increments from 320 F (0UC) to -220 F
(-30%C) in figures 1 and 4 delimit the probable maximum values of LWC at each
of these Lemperatures.

The NACA criteria originally specified in TN-1855 actually contained
seven different types of icing conditions, each with a time or distance extent
that varied with the corresponding type of cloud and LWC range. In practice,
only two of these conditions, the "intermittent maximum" and the "continuous
maximum," were promulgated in FAR-25. The philosophy behind the two-condition
approach is presumably to ensure that aircraft de-icing equipment can handle
relatively small LWCs for long periods of time, and relatively large LWCs for
a short time in the most commonly experienced icing situations.

The explanatory text accompanying the figures in Appendix C of FAR-25
is quoted as follows fo - continuous maximum icing: "The maximum continuous
intensity of atmospheric icing conditions (continuous maximum icing) is
defined by the variables of the cloud liquid water content, the mean effec-
tive diameter of the cloud droplets, the ambient air temperature, and the
interrelationship of these three variables as shown in figure 1 of [FAR-25,
App. C]. The limiting icing envelope in terms of altitude and temperature is
given in figure 2 of [FAR-25, App. C]. The interrelationship of cloud liquid
water content with drop diameter and altitude is determined from figures 1 and
2. The cloud liquid water content for continuous maximum icing conditions of
a horizontal extent other than 17.4 nautical miles (nmi) is determined by the
value of liquid water co-tent of figure 1, multiplied by the appropriate
factor from figure 3." A similar explanatory text applies to the intermittent
maximum conditions covered in figures 4, 5, and 6, and specifies a standard
horizontal extent of 2.6 nmi.

No other rules or guidance for using these envelopes in design computa-
tions or in certification flight tests are given in FAR-25.

2. Cloud Liquid Water Content (LWC)

a. Engineering Significance

Nearly all ice that forms in flight on aircraft surfaces is due to the
impaction and freezing of supercooled cloud droplets. Supercoo-d droplets
are those which remain liquid even though the ambient cloud temperature is
less than OUC. This supercooled state is a metastable one, meaning that the
droplets can remain liquid indefinitely unless the temperature becomes too low
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or the droplets are mechanically disturbed. Once disturbed, such as upon
collision with an aircraft component, the droplets freeze rapidly depending on
their size and on the temperature of the air aud of the aircraft surfaces.
Small droplets freeze instantaneously and form rime ice on aircraft surfaces.
Large droplets tend to run back somewhat before freezing.

Despite the metastable state, supercooled clouds are the rule rather than
the exception for ambient temperatures down to at least -100 C. Thus the rate
of ice accretion on aircraft components is directly proportional to the liquid
water content of the supercooled cioud in which the flight takes place.

b. Meteorological Considerations

The principal factors conducive to large values of LWC in clouds are
warm, moist air masses and strong convection or forced updrafts within the
cloud. Fortunately, for the aircraft icing problem, both of these factors are
minimized in wintertime climates.

Higher temperatures permit the air masses to carry greater amounts of
water vapor from which clouds must form. The greater the water vapor load in
the subcloud air, the greater the possible LWC in the clouds formed from it.

The maximum LWC in a cloud also depends on the strength of the convection
or the rate of updraft in the cloud. The higher surface temperatures that can
induce strong convection are of course lacking in wintertime climates. There
are exceptions, however, which are important in the altitude regime below
10,000 ft. One of these exceptions is the "lake effect" situation where
relatively warm lake or ocean waters provide additional moisture and induce
convection in colder air masses advecting across them. Notable occurrences of
this phenomenon in North America are over the Great Lakes and over the ocean
waters along the mid-Atlantic seaboard states, especially in the vicinity of
the Gulf Stream. Another possible exception is the case of a strong cold
front pushing into a warm, moist air mass. In this case again, both the
greater water vapor content of the warm air and the forced lifting of this air
over the cold frontal surface are conducive to greater than usual LWCs. A
third exception is where forced lifting occurs on the windward side of moun-
tain ranges. These orographic effects are known to be significant along the
Appalachian range. They would be expected to have an even greater effect on
LWC along the Pacific coast ranges where the maritime air masses are moist and I
the mountains are higher.

The greatest icing hazards occur in warm weather cumulonimbus (Cb)
clouds, or developing thunderstorms, where LWCs up to 5 g/m3 have been
reported. However, the freezing level in these clouds is usually above
10,000 ft AGL, and icing hazards are therefore of little concern to aircraft
at lower flight levels. Indeed the other hazards present in these clouds or
storms will generally be far more worrisome. In any case, these cloud types
are relatively easy to identify and are sufficiently localized or transient
that they can normally be avoided.

Wintertime stratus not associated with cyclonic centers or with strong
frontal systems is expected to be low in LWC both because of the low water
vapor content of the surrounding cold air and the lack of significant
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convection. Observation also reveals that even in the deep and extensive
altostratus and nimbostratus complexes comprising the general snow areas of
cyclonic storms, liquid cloud droplets are almost completely absent in the
subfreezing portions of the clouds (Lewis, 1969, p. 7), (Kline and Walker,
1951). Finally, during cold air outbreaks from central Canada into the
central plains states, the western edge of the cold air mass is sometimes
forced westward and upward over the gradually Increasing elevation of the
terrain. This "upslope flow" usually forces stratus formation but because of
the dryness of the cold air mass the LWC is expected to be small in the
upslope stratus.

This leaves frontal systems, lake effects and orographic situations as
the principal candidates for contributing the most significant LWCs in
wintertime cloud systems at altitudes below 10,000 ft AGL.

3. Cloud Droplet Size Distribution

Engineering Significance

The size distribution of cloud droplets and the percentage of liquid
water represented by various droplet sire intervals is also important. This
is because the efficiency with which aircraft components collect droplets from
the airstream varies with droplet diameter as well as airspeed and the size
and shape of the aircraft component. Smaller droplets are more easily
deflected and tend to follow the airstream around an object in their path.
The larger the droplet, the greater its inertia and its tendency to slip
across streamlines upon approaching an object. Thus, larger droplets will be
collected with greater efficiency than smaller droplets. Therefore, whether
the majority of the LWC resides in small or large droplets can be an important
factor in the design of ice protection equipment.

Qualitatively speaking, blunt objects such as fuselages have relatively
low collection efficiencies for all except the largest droplet sizes. This is
because blunt objects distort the airstream farther ahead and give the
droplets more time and therefore slower curving streamlines to follow to get
out of the way. Sharp objects, such as the leading edge of rotor blades, have
high collection efficiencies for all droplet sizes, especially along the outer
portions of the blade where it is the thinnest. Also, the linear velocity of
the blade increases with distance from the hub and adds to the increased
efficiency of the outboard sections compared to the thicker, slower moving
portions of the blade toward the hub.

For many applications it is often too cumbersome to work with elaborate
droplet size distributions. There is a need for a simple, quantitative
representation of droplet size distribution which would be meaningful for
engineering computations as well as for statistical analyses of icing con-
ditions. For this purpose the median volume diameter (MVD), also known as
mass median diameter, is generally chosen. The MVD is useful because it is
the droplet size which equally divides the LWC associated with a given droplet
size distribution. Half of the LWC is in droplets larger than the MVD and
half of the LWC is in droplets smaller than the MVD.
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to the MVD that is based on the apparent size distribution deduced trom the
relative amounts of ice that built up on the different diameter cylinders used
by the NACA researchers to probe the clouds for LWC. The more closely the
deduced size distribution matched the true size distribution, the better the
corresponding mean effective diameter approximated the MVD.

NACA also defined a "maximum diameter" intended to represent the largest
droplets that were present in detectable quantities. This variable was not
accurately measured with the available technique employing a single, 4 or 6
inch diameter cylinder covered with sensitized blueprint paper. Eventually,
the use of maximum diameter was abandoned as unreliable (Lewis et al., 1947),
(Lewis and Hoecker, 1949).

This idea of maximum diameter has been reinstated in the new Icing Data
Base because of the accurate, high-resolution droplet size spectra that are
now available with the modern, optical, droplet size spectrometers. Here, the
term "maximum diameter" has been defined to mean the droplet size below which
95X of all the LWC is contained.

4. Altitude Above Ground Level (AGL) as a Preferred Altitude Reference

In the author's opinion, altitudes referenced to ground level are
preferable to pressure altitude or altitudes referenced to sea level when
analyzing cloud properties or specifying aircraft certification criteria
limited to low or intermediate altitudes. There are two reasons for this
preference. Firstly, cloud formation is more directly relatable to altitude
AGL. That is, given the same initial conditions of temperature, relative
humidity and lapse rate, a cloud that forms due to convection at 4000 ft AGL
over Washington, D.C., would also form at 4000 ft AGL over Denver, Colorado.
The fact that the elevatiun at Denver is 5000 ft above Washington, D.C. has no
bearing on the formation or properties of the clouds. For this reason, when
clouds or cloud properties are analyzed or otherwise grouped by altitude, it
is more meaningful to use altitudes AGL. For example, if some cloud property
such as maximum LWC were to be catalogued according to pressure altitude, then
the LWC at altitudes only 2000 ft AGL over Denver would be unfairly compared
with LWCs at altitudes of 7000 ft AGL over locations near sea level.
Secondly, suppose that it were decided that a new set of certification
criteria would be acceptable if flight under this certification were not to
exceed 5000 ft. Obviously, if this were 5000 ft pressure altitude, then an
affected aircraft could never leave the ground at Denver. On the other hand,
a 5000 ft AGL limitation would correctly allow the subject aircraft to fly up
to 10,000 ft pressure altitude over Denver without encountering overall cloud
conditions any worse than at 5000 ft AGL anywhere else.

6

4.

I



RESULTS

THE NEW ICING DATA BASE

1. The Data Management Philosophy

A major part of this research effort involved collecting, screening, and
compiling both new and old data into a coded medium for automatic data pro-
cessing. It was realized, for example, that in addition to the immediate
aircraft icing application, a data base of the envisioned magnitude ought to
be of value for basic cloud physics studies as well as for use in attempting
to test or improve existing icing forecast rules. Thus, besides the principal
variables of LWC, droplet size, air temperature, and horizontal extent, it
seemed prudent to include other relevant information in order to ensure
|maximum usefulness of the data base. This information includes cloud type,
cloud base and cloud top heights and temperatures, airmass type, geographic
location, and a brief description of the synoptic situation at the location of
the measurements. Some of these types of auxiliary Information had been
reported along with much of the NACA data.

The first problem was to condense large amounts of modern data into a
manageable data base. Modern, electronically based probes and instrumen-
tation provide digitized measurements at the rate of once every second or so
during flight. Clearly, some kind of averaging scheme was required in order
to avoid being overwhelmed by vast numbers of individual measurements. But
averages over arbitrary intervals, such as for 1 minute periods or for an
entire pass through a cloud, were undesirable because they would wash out
useful detail otherwise available with the modern, hig~i-resolution measure-
ments. There was a need to define a suitable averaging scheme which would
satisfy the following requirements:

a) The averaging intervals should be short enough ta resolve any
significant changes in cloud characteristics along the flight path
and represent natural variability without resulting in an unwieldy
number of averages.

b) Intervals of uniform, constant conditions within clouds should be
preserved whole so their durations and characteristics can be
documented without the ambiguity that would occur if the average
included voids or adjacent parcels having significantly different,
or variable properties.

c) The scheme should resolve extremes of LWC and other variables
without dilution.

d) The scheme should preserve altitude dependent changes in cloud
properties observed during ascents or descents through clouds.

e) The scheme must be able to accommodate broken or scattered cloud
conditions as well as widespread continuous clouds.

f) The scheme must be compatible with the existing NACA measurements so
they can be compiled and validly compared to the modern data.
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Basically, the requirement is to divide the cloud into intervals where
conditions are apparently different (or to group data into intervals where
conditions are approximately constant).

After several ideas were tested, it was concluded that the most logical
and practical approach was to average the measurements only over continuous,
uniform portions of clouds or cloud parcels until any of several key variables
changed significantly. If the aircraft were still in continuous clouds at
that time, a new averaging interval was immediately begun and continued until
the next significant change in cloud properties occurred. Otherwise, the next.
average was not begun until the aircraft entered another continuous, uniform
section of cloud.

These averaging intervals are referred to as "icing events." The key
variables and the amount of change in any of them that will signal the
termination of an averaging interval (icing event) are given as "Rules for
Defining Uniform Cloud Intervals" in Table 1.

There was still the need for a selection rule that would avoid swamping
the data base with numerous, inconsequential cloud parcels or fragments, yet
would not seriously bias the representativeness of the data at small values of
LWC. The practical solution was to limit averages to clouds or cloud sections
that are at least 1 nmi wide (20 s at true airspeeds of 180 kt) unless
momentary LWCs were greater thaa 0.5 g/mJ, or some other interesting
property was worth documenting. This preserved extreme values of LWC asso-
ciated with convective cells embedded in layer cloud systems, for example, but
ignored brief cloud parcels in broken or scattered cloud systems with little
vertical extent (and therefore with LWCs generally less than 0.1 g/m3).
These thin cloud layers are of little practical concern anyway, because they
can be avoided in flight by minor changes in altitude.

Another advantage of the overall averaging scheme is that not only are
data available on the extents of individual, uniform, cloud intervals, but the
overall horizontal extent of continuous or semi-continuous icing conditions is
available simply by summing the extent of consecutive events. (See later
sections on Horizontal Extent for discussions of practical difficulties with
this concept, however.)

Although these rules were designed for the modern data, the NACA data can
be formally accommodated as well. The NACA measurements were timed exposures
of rotating multicylinders in the airstream during flight through subfreezing
clouds. The exposure times were usually 1 minute or more, and the data
therefore represent an average over these intervals. The NACA data are pub-
lished either as individual exposures or as averages of a group of exposures.
Thus, there is no control over these intervals now, except to separate out
from the groups the one exposure exhibiting the greatest average LWC, whenever
that exposure was listed separately as well as being included in the average
(Lewis, 1947).

2. The Data Coding Scheme

The means chosen for storing the data was the 80 column punchcard for
computers. (Actually, a Hewlett Packard model 9825B desktop computer with
cassette storage was used at NRL, but the 80 column format was retained
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TABLE 1. RULES FOR DEFINING UNIFORM CLOUD INTERVALS

1. For Level Flight Through Continuous Cloud or Cloud Parcels 1 umi or More
in Extent.

RULES: LWC and other variables to be averaged over flight path in cloud
until:

A - Aircraft exits main cloud,

B - Outside air temperature changes by +1.59C,

C - Outside air temperature rises above 0C,

D - Droplet median volume diameter changes by +Z.5 pm,

E - Aircraft changes flight levels by +500 ft (+150 meters),

F - Icing rate changes by +50%,

G - Dioplet concentration, N, changes by +50% or +200, whichever is
less,

H - Measurement arbitrarily terminated,

J - Aircraft exits continuous cloud parcel,

K - Subsequent cloud droplet probe data invalidated by snow or ice
particles in cloud.

2. For Vertical Profiles in Continuous Cloud.

RULE: Report representative values of cloud variables for every 500 ft
(150 m) change in altitude.

because of its universal compatibility.) The information associated with each
icing event is coded on a separate card. All data cards for icing events from
the same cloud or cloud system are grouped behind a lead card which contains
general information, such as cloud type, cloud base height, etc., that applies
to all of the data cards in the group. The code for assigning data to card
columns is given in Table A-1 of Appendix A. Explanations and examples of
each data item are given in Tables A-2 and A-'.

The entire Icing Data Base as of this writing is reproduced in Table
A-4. It contains nearly 7000 nmi of icing events. It is anticipated that
more data will be added in the future in order to better represent frontal,
orographic, and lake effect clouds. Plans also call for the addition of data
from Mt. Washingtion, New Hampshire, and foreign data as they become available.
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The Mt. Washington data, though available, were not IncLuded in the Data

Base at this time for several reasons. The princ.pal reason was that it is
not clear how to compare mountaintop, near-surface data with airborne
measurements. That is, it is not clear how the Mt. Washington data apply to
aircraft operations which normally do not take place close to the summit or
sides of mountains in Instrument Meteorological Conditions (IMC). At best the
Mt. Washington data could probably be used to represent worst case,

orographically induced LWCs for locations with similar elevations and windward
slopes. The other reasons for not using the Mt. Washington data were that, in

the available form, the data bear no date or time of day information, nor do

they indicate the cloud type or synoptic weather category involved.

'DATA MILES' AS A MEASURE OF FREQUENCY OF OCCURRENCE

During the early phases of this project, it became clear that usage of
"number of cases" or "number of events," as is conventionally done to repre-

sent the frequency of occurrence of any of the variables, was unsatisfactory.
The deficiency was twofold. Firstly, momentary icing events would incorrectly

carry just as much statistical. weight as long-lasting events. Thus, there was
no way to emphasize the statistical importance of an extended encounter with
an extreme value of LWC, for example, compared to a relatively insignificant,
brief encounter. Secondly, the reader would have no information as to whether
a given number of events represents 5 miles or 500 miles of in-flight measure-
ments.

"Data miles" were therefore chosen as the most informative measure of
frequency of occurrence. The term is defined as the distance flown in
nautical miles during an individual icing event (during an actual probe
exposure for the NACA measurements). This convention automatically weights
each icing event (or measurement of LWC, for example) by its duration or
extent. The other principal advantage is that the reader can easily judge
the statistical significance of a data set by the number of data miles it
represents.

Duration in terms of distance rather than time was chosen because time
duration is not as easy to standardize. The time duration of an event depends
on the speed of the aircraft W2 ch makes comparison of the data somewhat
ambiguous. However, for those purposes where it may be of interest, the time
duration of each event is coded in columns 10-11 of each of the icing event
data cards.

REVIEW OF THE NACA DATA

An interim report on this project (Jeck, 1980) gave an assessment of the
NACA data, reported detailed results from the initial NRL research flights,
and gave a preliminary comparison of the NRL measurements with the NACA data.
The principal conclusions of the NACA review are as follows:

a) A large fraction of the NACA measurements was actually obtained at
altitudes below 10,000 ft.
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b) All synoptic conditions and cloud types appear to have been sampled
but the rumber of data miles is small in some categories, especially
frontal zones (see Appendix B, Table B-3).

c) Of the severaL measurement techniques that were tried, the NACA
researchers regarded the multicylinder probes to be the most accu-
rate and reliable for deducing LWC. They were eventually aware,
however, that their measurements and computations of LWC were
subject to at least 13 possible sources of error (Lewis and Bergrun,
1952, p. 16) some positive, some negative, and ranging in magnitude
from a few percent up to possibly 100% or more. The net effect of
all these possible sources of error is uncertain in the data as
reported, but general agreement is found between the NACA data and
the modern data. In the detailed comparisons there are also some
remarkable similarities, but some differences too, as is shown in
the remainder of thin report.

* The principal problems faced by the NACA researchers were the following:

In 1952, after the NACA researchers became aware of the seriousness
of runoff errors for measurements at temperatures just below OC, they
reexamined their data and concluded that not more than about 5% of the
reported measurements would be affected (ibid.). A more significant problem
may have been the underindication of average LWC from measurements where the
nulticylinder probe was exposed in clouds containing momentary voids. In
order to correct for this, some of the NACA flights made use of a continuously
recording, rotating-disk probe, or "cloud indicator" to document the actual
duration of clouds and voids during exposure of the multicylinder probes. As
a result, significantly larger values of average LWC were obtained in some
cases when the more accurately determined cloud exposure intervals were used
(Lewis and Hoecker, 1949, Table 1).

Droplet size distributions were finally given up as totally unreliable
when NACA researchers concluded in 1949 that there were too many contra-
dictions in droplet si-zes as inferred from the multicylinder probes vs. the
coated, fixed-diameter cylinder probes (ibid., p. 1, p. 16). However, the
median volume diameters inferred from the multicylinder method alone were
still regarded as accurate for "small" droplets but became increasingly
inaccurate as the drop size increased. Also, large overestimates were more

* probable than large underestimates, especially at large values of droplet
diameter (Lewis and Bergrun, 1952, p. 17).

ANALYSES AND COMPARISON OF THE NACA AND MODERN DATA

1. At What Altitude Do Icing Conditions Become Serious?

a. Maximum LWC vs. Altitude

A stated goal of the present study is to characterize the icing hazards
in the atmosphere from sea level up to 10,000 ft above sea level (ASL). The
magnitude of the LWC in supercooled clouds is one of the most important
factors in assessing the potential severity of aircraft icing. In order to
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examine the dependence of LWC on altitude AGL, LWC data were sorted by
altitude into the ten 1000 ft intervals between ground level and 10,000 ft
AGL. Within each altitude interval, the LWC values were ranked according to
cumulative frequencies of occurrence (i.e., the number of data miles
accumulated with LWCs up to and including a given value of LWC). One can then
determine the LWC values which represent the upper limit of occurrence for
selected percentiles of the data miles. The results of sucn an analysis are
shown graphically in figures 7 and 8 for the NACA and modern data,
respectively.

A comparison of these two plots shows gross similarities in the altitude
dependence of maximum LWC. In both plots the overall maximum observed LWC
occurs between the altitudes of 7000 and 9000 ft AGL and has a value of 1.5 to
1.7 g/m3; the maximum LWC then decreases with altitude up to 10,000 ft.
This latter result is probably due to deficient sampling in convective clouds
with the low bases and larger vertical extents that are needed to produce
supercooled LWCs greater than 1.5 g/m3 at altitudes above 8000 ft AGL.
These convective clouds are scarce during the winter months during which most i
of the flight data were obtained. In the warmer months the freezing level is
frequently above 10,000 ft AGL in clouds of the required depth and therefore
larger values of supercooled LWC are still difficult to obtain at altitudes
below 10,000 ft.

There are also comparable secondary maxima in both figures 7 and 8, one
at the altitude intervals of 4000 to 6000 ft AGL and one at about 2000 ft
AGL. The 4000 to 6000 ft AGL interval presumably corresponds to typical upper
limits of the turbulent mixing layer in many wintertime situations. The base
of the turbulent or subsidence inversion that resides in this altitude
interval blocks the vertical development of the stratus or stratocumulus that
forms underneath as a result of turbulent mixing. It is known that the
maximum LWC developed within a cloud layer generally lies just below cloud top
and depends in magnitude on the vertical thickness of the cloud layer. Thus
the maximum LWCs will be found just below the turbulent or subsidence
inversion whose upper limit appears to be at about 6000 ft AGL.

Percentile curves cumulative with altitude for the entire CONUS Data Base
are given in figure 9.

b. Horizontal Extent of Icing Encounters vs. Altitude

These conclusions are further substantiated by figures 10 to 13 where the
altitude dependence of horizontal extents of extended icing encounters has
been plotted. Again, the NACA and modern data show some surprising
similarities. In figure 10 the horizontal extent of the NACA layer cloud
icing is seen to peak sharply at an altitude of about 4000 ft AGL. The modern
data, figure 11, show a similar, but broader peak which spreads over the range
of about 3000 to 5000 ft AGL. At about 8000 ft AGL the modern data show a
second, sharper peak which does not appear in the NACA data. These horizontal
extents for layer clouds indicate that the top of the turbulent mixing layer
in wintertime stratus-forming conditions lies between 3000 and 5000 ft AGL.

The horizontal extents of extended icing encounters in convective clouds
are considerably shorter and peak at altitudes above 5000 ft AGL as shown in
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figures 12 and 13. In these cases, one can also see remarkable similarities
between the old and new results. Both show a double peak in horizontal extent
with one sharp peak at about 8000 ft AGL and another peak, though poorly
resolved in the NACA data, at about 6000 ft.

One question that is prompted by these considerations is whether there
exists any "threshold" height above which icing conditions rapidly worsen. If
such a threshold does occur, then it may be of practical importance to limit
certification to altitudes below it. The altitude dependences of LWC and
horizontal extert shown in figures 7 to 13 do not answer this question
unambiguously. For example, if the 99th percentile curve is chosen as a
guide, figures 7 and 8 show that LWC increases most rapidly between 4000 and
6000 ft AGL for both the NACA and modern data. At 4000 ft AGL the LWC is
expected to be less than 0.6 g/m3 for 99% of the miles flown in icing
clouds. This 99% value doubles in the next 2000 feet to about 1.2 g/m3 at
6000 ft AGL. This suggests that 4000 ft AGL should be considered as a
threshold level above which icing conditions rapidly worsen.

On the other hand, figures 10 and 11 show that, in terms of the
horizontal extent of extended icing conditions, flight levels of 3000 or
4000 ft-AGL are already in a region of maximum horizontal extent. If half the
maximum horizontal extent is used as a guide in this case, then about 2000 it
AGL should be considered as the threshold or limiting altitude according to
the modern data in figure 11.

c. Altitude Dependence of Average Ice Accretion per Icing Encounter

Rather than relying on LWC or horizontal extent individually, a better
indicator of icing severity would be the altitude dependence of the average
ice accretion per icing encounter. This quantity is basically just the mass
of ice accreted per unit area on an object moving at velocity V for a time t
through a cloud with supercooled liquid water content W, as given by the
equation -

M - EWVtF (1) i

where E is the collection efficiency of the object (wing section, rotor blade,
etc.), and F is the freezing fraction which is assumed to be equal to unity
here. The collection efficiency depends on the shape of the object and is
also approximately a logarithmic function of the airspeed and the droplet
diameter (Brun et al., 1955). For the present purposes, E can be taken as
unity, or at least as approximately constant. Also note that the product Vt
is just the horizontal extent, H, of the extended icing encounter so that
Eq(l) reduces to M - WH. The altitude dependence of this product is plotted
in figures 14 to 16. According to the NACA data in figure 14 the maximum ice
accretion is reached at about 4000 ft AGL. In the modern data, figure 15, the
maximum does not occur until 8000 ft AGL but that is of little significance
since 80% of maximum is reached at altitudes as low as 3000 ft AGL. The
combined effect of both data sets is shown in figure 16 where it is seen that
above 2000 ft AGL, altitude makes practically no difference on the amount of
ice accretion to be expected.
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2. LWC Frequency of Occurrence Over the Entire 0 to 10,000 ft AGL Range

The frequency of occurrence of individual LWC values is shown in
figures 17 to 19 for the entire altitude range up to 10,000 ft. The ordinate
in each of these graphs is the total number of data miles flown in icing
events with the observed LWC falling in the corresponding 0.1 g/m3 wide
interval along the abscissa. No distinction is made between layer and
convective clouds in these graphs.

Note that the shape of the histograms is similar for the NACA and the
modern data. The mode of the distributions is also seen to lie in the second
LWC interval instead of the first. This result is no doubt an artifact due to
the natural bias on the part of icing researchers against recording barely
perceptible icing encounters, especially when the more severe conditions are
of principal interest. Although it has little significance for the present
purposes, a truly accurate LWC frequency distribution curve would continue to
rise, probably more or less exponentially, for values of LWC approaching zero.

3. LWC vs. Median Volume Diameter (MVD)

Surprisingly, it is found that when either the NACA or modern data for
individual icing events are plotted in the LWC vs. NVD format of the FAR-25,
Appendix C icing envelopes, most of the datum points fall outside to the left
of these envelopes! This result is exemplified in figure 20 for layer
clouds. The questions that immediately arise are: how were the envelopes and
their boundaries originally derived, and why were the MVDs cut off at 15 pm
rather than being extended to smaller diameters?

Origins of the "Icing Envelopes" in FAR-25, Appendix C

Information printed on figures 1 and 4 of FAR-25, Appendix C states that
NACA report TN-1855 (Jones and Lewis, 1949) is the source of data for these
envelopes. Within TN-1855 the reader is referred to two earlier reports,
TN-1393 (Lewis, 1947) and TN-1424 (Lewis et al., 1947) for the actual data on
which the "continuous maximum" envelopes are based. Both TN-1393 and TN-1424
show numerous observations of MVDs in the range 7 to 15 pm. In fact, figure 6
of TN-1424 contains a probability curve which shows that 50% of the observed
MVDs are smaller than 13 um' None of these references contain any obvious
statements that 15 Pm was viewed as the minimum MVD worth consideration.
However, such conclusions may have arisen implicitly from the discourse in
TN-1393 on the subject of icing forecast problems. On page 16 of that report,
it is proposed that a fixed MVD of 14 Jm be assumed for layer clouds in order
to simplify the problem of specifying icing intensities from a knowledge of
cloud type and estimated LWC alone. Also, in a later section (page 22 of
TN-1393) dealing with maximum, continuous LWCs that are likely to occur in
layer clouds, a value of 15 pm is proposed as a reasonable estimate for MVDs
to be expected concurrently with continuous maximum LWCs of 0.8 g/m3. The
authors than point out that LWCs of 0.5 g/m3 along with MVDs of 25 pm should
be considered as a definite probability in layer clouds too. These
conclusions, coupled with a recollection (page 7 of TN-1393) that severe icing
was observed on the windshield of their C-46 research aircraft with only 0.15
g/m3 of LWC when the MVD was an unusually large 50 pm, apparently led the
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author to stress the potential importance of the larger MfVDs because of the
greater collection efficiencies associated with them.

It is suggested here that for the purposes of helicopter icing concerns,
MVDs smaller than 15 pm should also be considered because the thin rotor
blades are expected to have significant catch efficiencies for these smaller
droplets as well.

4. Implications of the NACA Data Replotted

One question to be addressed by this research project is whether or not a
single icing envelope can be devised to replace the two currently in use (the
"continuous maximum" and "intermittent maximum" of FAR-25, App. C.), if
certification is limited to some maximum altitude at or below 10,000 ft. That
is, for altitudes below a certain level there may be little difference between
layer and convective type clouds, as far as LWC is concerned. In order to

determine the feasibility of this approach, first the NACA data and the.i the
modern data will be analysed by cloud type.

a. Supercooled Layer Clouds Below 10,000 ft ACL

Figure 20 contains the NACA data for layer clouds at altitudes up to
10,000 ft AGL and for ambient temperatures from -10' to 0'C. Data for
temperatures between -20' and -l0'C are plotted in figure 21. There are
practically no NACA data reported for temperatures below -20'C at altitudes
below 10,000 ft AGL. By comparing figures 20 and 21, one may note that
maximum LWCs are indeed decreased at the lower temperatures, but only for MVDs
smaller than about 25 pm. Data are sparse at all temperatures for MVDs
greater than 25 pm, but of the data that do exist above 25 pm, maximum LWCs
appear to be generally greater in the temperature range -20 to -lOC than in
the range -10' to 0'C.

It is of interest at this point to ask what kind ot clouds or situations
are associated with these larger MVDs in the NACA data. An examination of the
Icing Data Base reveals that 9 out of the 13 events having MVDs greater than
30 pm are reported to be from altocumulus clouds. Eleven of these 13 events
occurred in maritime polar (mP) air masses, and all except two or three
occurred within 200 miles of a low pressure center or less than 200 miles
behind a surface cold front. Nearly all MVDs greater than 30pm occurred at
altitudes above 5000 ft AGL. Half of these cases occurred in the presence of
snow, while the other half had no precipitation information so that the
presence of any precipitation is unknown. It is suggested later in this
report that MVDs in excess of 351pm are probably artifacts.

b. Supercooled Convective Clouds Below 10,000 ft AGL

Figure 22 contains the NACA data for convective clouds penetrated at
altitudes below 10,000 ft AGL and for air temperatures from -10- to O'C.
Additional events recorded in air temperatures between -20z and -lOC are
plotted in figure 23. It is obvious that there were many more data miles
logged by NACA in layer clouds than in convective clouds below 10,000 ft.
This is a natural result of the infrequent occurrence of convective systems in
winter months--the time of year that the icing research flights took place.
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5. Implications of the Modern Data

a. Supercooled Layer Clouds Below 10,000 ft AGL

Figure 24 contains the available modern data from layer clouds at
altitudes up to 10,000 ft AGL and at temperatures from -10° to 0C.
Additional data are plotted in figure 25 for clouds at temperatures between
-20° and -100C, and in figure 26 for temperatures below -20'C. It is noted
that the modern data exhibit a significant decrease in maximum observed MVDs
at the lower temperatures, a trend not found in the NACA layer cloud data.
The maximum MVDs retreat to below 15 pm at temperatures below -200C. The main
features common to both the NACA and modern CONUS data for layer clouds are
the gradual decrease in maximum LWC with decreasing temperature, the con-
centrating of MVDs between 5 and 15 pm, the peaking of maximum LWCs at MVDs
between 10 and 15 pm, and the infrequent occurrence of MVDs larger than about
30 um.

b. 35 pm as the Upper Limit to MVDs for Cloud Droplets in Supercooled
Layer Clouds at Altitudes Below 10,000 ft AGL

Researchers using the Particle Measuring Systems' (PMS) cloud droplet
probes have found that indicated MVDs larger than about 35 pm are usually
identifiable as artifacts resulting from the erratic response of the ASSP or
FSSP cloud droplet size spectrometers to snowflakes or other ice particles.
These faceted particles apparently cause spurious reflections of the
particle-illuminating laser beam into the photodetector in these probes. The
effect is usually evident as a random distribution of counts appearing
throughout the entire particle size range to which the probe is sensitive. It
is also found that these large MVDs are always associated with small droplet
concentrations, usually less than 50 per cubic centimeter. This observation
may be an indication of the fact that, in the presence of ice particles or
snowflakes, cloud droplets tend to evaporate and the released water vapor
redeposits on the snowflake population. However, the radius-cubed dependence
of droplet mass or volume allows the few spurious counts in the larger
particle size channels of the PMS probes to dominate the LWC computations and
thereby strongly bias the indicated MVD to unusually large values.

It may be possible that MVDs larger than 35 pm actually occur in some
portions of vigorously convective clouds; for example, some of the University
of Wyoming data over the windward slopes of the Sierra Nevada mountains, but
MVDs larger than 35 pm do not appear to be unambiguously present in
supercooled layer clouds. Other large droplets, such as drizzle, cannot
account for such large MVDs in supercooled clouds. Drizzle occurs in clouds
only at temperatures above freezing, since these droplets are actually melted
snowflakes or melted ice particles when they are associated with wintertime
cloud systems. The only time these precipitation droplets are encountered at
subfreezing temperatures is in the case of freezing rain or freezing drizzle
where the droplets fall from warm clouds above an overlying warm frontal
surface into a cold air mass below.

The modern data have all been screened in an attempt to eliminate ASSP or
FSSP droplet size spectra which are obviously contaminated by snowflakes. The
screening process is a bit subjective, however, and some cases are difficult
to judge when the data source contains no visual accounts of in-cloud
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conditions and no information on the presence of precipitation at the time of
the measurements. Cases in point are the three MRI icing events plotted in
figure 24 with MVDs of 29, 31 and 32 pm. All three of these came from the
same flight and cloud and are suspected of being influenced by snow or ice
crystal artifacts, but-no information about cloud conditions or precipitation
is reported test would positively invalidate these MVDs.

The NACA MVDs larger than 30pm are suspected of being grossly
overestimated due to serious inaccuracies in the determination of large MVDs
from rotating multicylinder data (Lewis end Bergrun, 1952, p. 17; Brun et
al., 1955, p. 29). The error analysis of Brun et al., as summarized in their
figure 27, shows that: at an airspeed of 200 kt, and with an error of +5% in
rotation multicylinder measurements, a derived MVD of 30 pm, the largest MVD
considered in their error analyses, may be overestimated by as much as 35% or
underestimated by up to 18%. Overestimation of the true MVD is more probable
than underestimation. For an error of +10% in multicylinder measurements, the
uncertainty in a 30 Jm MVD assignment is +70%, -27%. In any case, the rate of
increase in the uncertainty is so great at 30 pm that KVD assignments larger
than 30 Am appear to be out of the question.

c. Supercooled Convective Clouds Below 10,000 ft AGL

Figure 27 contains the data from convective clouds penetrated at
altitudes up to 10,000 ft AGL and at temperatures between -10' and 00C.
Additional events recorded in air temperatures between -20° and -10C are
plotted in figure 28. These data compare favorably with the NACA data in
figures 22 and 23 although the maximum LWCs are considerably larger for the
modern data in the -10° to 0C temperature range than they are for the NACA
data. There were no occurrences of convective clouds at temperatures below
-170C at altitudes below 10,000 ft.

6. Temperature Dependence of Cloud Height, LWC and MWV

a. Temperature Dependence of Cloud Height and Occurrence

The distribution of supercooled layer cloud temperatures versus altitude
AGL is given in figures 29 and 30 for the modern and NACA data sets,
respectively. Interestingly, the coldest layer clouds were not found at
10,000 ft AGL, but at intermediate altitudes that were rather similar for both
data sets. The data suggest that for temperatures below -15'C there is both a
lower and upper limit to altitudes AGL at which layer clouds at these
temperatures will be easily found. The lower the cloud temperature below
-15'C, the narrower the permissible altitude range will be. For icing
certification flights, the message is that the coldest layer clouds will most
easily be found from 4000 to 6000 ft AGL. Examination of these low
temperature records in the Data Base revealed that for both the NACA and
modern data these coldest layer clouds occurred in the vicinity of the Great
Lakes in January. These findings are examined in more detail in Appendix C.

The altitude distribution of supercooled convective cloud temperatures,
figures 31 and 32, is different in at least two respects. One is that
supercooled convective clouds colder than about -17'C have not been found at
altitudes below 10,000 ft AGL. Secondly, there is an obvious and more
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consolidated upward trend in altitude ACL as one goes to Lower (:100(u
temperatures. This trend iE again similar in both the NACA and modern data.

b. Temperature Dependence of Maximum Supercooled LWC by Cloud Category

Scatterplots of observed LWC vs. OAT at flight level are given in
figures 33 and 34 for layer clouds in the modern and NACA data sets,
respectively. Although there is a general decrease in maximum LWC with
decreasing temperature, the trend shown by the data sets taken separately is
by no means uniform. When the NACA and modern data sets are combined (not
shown), however, a more uniform trend becomes apparent. The combined data
sets should serve as a good basis for reexamining the probabilities of
exceeding given values of LWC as a function of temperature for layer clouds.
The solid line bounding the data points in figures 33 and 34 represents the
maximum observed and expected LWC for CONUS based on the combined CONUS data
set.

Figures 35 and 36 contain scatterplots of LWC vs. OAT for supercooled
convective clouds below 10,OO ft AGL. The NACA and modern data are shown
separately for comparison purposes but, as before, the combined data set
reveals a clearer limit to the maximum LWC as a function of temperature. The
apparent limit is represented by the solid line in figures 35 and 36. The
slope of this limiting line is markedly steeper than for layer clouds.

The absence of observed LWCs above 0.6 g/m3 in the NACA data
(figure 36) at temperatures above about -7PC is due partly to the progressive
failure of the ice accretion technique for measuring increasingly large LWCs
at temperatures only a few degrees below freezing. This is the well-known
"runoff" problem where, for a given temperature, there is a limit to the LWC
that can be intercepted by the probe without some of the supercooled water
running off or blowing off before it has time to freeze to the probe (Ludlam,
1951; Kleuters et al., 1977).

The modern measurements use hot wire devices and laser based probes for
indicating LWC and therefore they do not have this problem. For the modern
data (figure 35), the shortage of LWC values greater than 1.3 g/m3 at
temperatures above -10%C is probably due to the shortage of flights into large
convective clouds with low, warm bases and with freezing levels that are high
but still below 10,000 ft AGL. Such clouds typically occur in the springtime
months.

Clouds with sufficiently deep extent below the freezing level could
produce supercooled LWCs greater than 1.3 g/m3, but freezing levels in the
vicinity of 8000 ft AGL or higher would probably be required. This situation
is of little concern for present purposes, assuming that helicopters or other
light aircraft of interest would stay below a high freezing level in the
presence of clouds anyway, or would at least avoid such large and obvious
convective buildups as a normal precaution for avoiding pzssible turbulence,
lightning, or hail.

The Data Base, as it currently stands, represents the general wintertime
climate where freezing levels are well below 10,000 ft AGL, such that flight
above the freezing level cannot generally be avoided.
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Selected ercent les of LWC occurrences cumulative in each of the 5%C
temperature in ervals are plotted in figure 37. It is seen again, that for
convective cloids, the observed maximum LWCs occur between -5' and -100C or
-10° and -15%C, depending on the percentile curve of interest. It must be
remembered tha- the Data Base represents the typical wintertime environment
with relatively low freezing levels. It does not include conditions in the
interior of-atypical, deep convective buildups having low, warm bases and
potentially large LWCs above an elevated freezing level near 10,000 ft ACL.

c. Temperature Dependence of Extreme MVD by Cloud Category

The variation of extreme values of MVD vs. OAT is somewhat more
complicated than for LWC. Figures 38 and 39 contain scatterplots of MVD vs.
OAT for supercooled layer clouds from the modern and UACA data sets,
respectively. The two data sets are not in very good agreement. For
temperatures increasing above -15C the modern data show an increase in
maximum MVD up to a limiting value of about 35pim as discussed earlier in this
report. The NACA data set-contains about a dozen MVDs between 35 and 50 pu at
temperatures above -15'C, but these large MVDs are subject to considerable
overestimation as described earlier. The solid lines drawn on figures 38 and
39 show the proposed dependence of maximum MVD vs. OAT for supercooled layer
clouds below 10,000 ft AGL.

figures 40 and 41 show scatterplots of MVD vs. OAT for convective
clouds. In this case, both- the NACA and modern data are in agreement and
exhibit a trend that is just the opposite of that for layer clouds. That is,
MVDs in supercooled convective clouds tend to increase with decreasing
temperature. In fact, there is not so much of a change in maximum NVD with
temperature as there is an apparent increase in minimum MVD with decreasing
temperature' Also note that, except for two maverick MVDs at 45 pm in the
NACA data set, all of the supercooled convective cloud MVDs are less than 35
pm.

7. Average Values of-MVD by Cloud Category

Over the entire .upercooled temperature range of 0° to -30C and for
altitudes up-to 10,000 ft AGL, both the modern and NACA data sets agree that
18 pm is the average MVD for convective clouds. For layer clouds, the average
MVD is 13 pm according to the modern data and the NACA data are in close
agreement with an average of 14 pm.

HORIZONTAL EXTENT

1. Ambiguities in the Meaning and Measurement of Horizontal Extent

The term -horizontal extent" does not have a consistent, precisely
defined meaning in the literature on aircraft icing. One usage indicates the
distance flown during a given measurement interval until a cloud gap of some
specified duration signals the end of the interval (Lewis and Hoecker, 1948,
p. 3). Another, less precise usage occurs when statistically processed data
are to be interpreted for engineering design purposes. An example is the
problem of determining the probable maximum average LWC as a function of
flight distance (horizontal extent) in general icing conditions (ibid., p. 9,
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37). This usage is implied by the "horizontal extent" curves of FAR-25, App.
C. There is no specification of allowable discontinuity to the icing
conditions, or how large and frequent any cloud gaps may be. Even the
measurement interval tisage has not seen consistent specifications for
allowable cloud gaps, which have run from 10 s (0.5 nmi at 180 kt) (ibid., p.
3) to 10 min. (30 nmi at 180 kt) (Perkins, 1959, p. 6). "Horizontal extent"
does not seem to be used as a measure of the overall dimensions of wintertime
cloud systems throughout which icing conditions can be expected.

In practice, values of horizontal extent associated with airborne
measurements are more determined by the choice of sampling maneuvers and
flight path than they are a description of the actual geographic extent of
clouds and icing conditions. This is true of both the NACA and modern
research flights where repetitive passes at different altitudes through the
same cloud or cloud system are often executed. Otherwise, the choice of
destinations, available flight time, and air traffic restrictions, strongly
influence the ability of any research flight to pursue extended,
unidirectional measurements in preferred directions and at preferred altitudes.

In order to clarify the usage as much as possible, we distinguish between
two meanings of the term as applied in this report. One usage applies to the
duration of individual icing events. The other applies to the sum of a number
of icing events which together constitute an icing "encounter." The
"encounter" is conceptually the same as the gap-delimited icing interval. The
extent of an encounter is defined here as the total extent of a series of
icing events consecutively penetrated until a gap of a stated, but selectable
length is experienced. Accordingly, even though the values of LWC, MVD and
other variables may differ from one event to another during the encounter, the
aircraft experiences measurable icing conditions throughout, except for
allowable gaps. The horizontal extent of individual icing events is probably
of greater interest for cloud physics studies per se, while the icing
encountcr is probably more relevant to aircraft icing concerns.

2. Horizontal Extent of Individual Icing Events

The NACA data have been processed so that the "horizontal extent" of
individual icing events (columns 12-13 in the Icing Data Base) is simply the
distance flown during actual exposure of the multicylinder probes. These
distances are computed from the reported values of true airspeed, individual
exposure time, and the number of exposures represented in the reported LWC
averages. Flight distances between individual exposures, even within the same
averaging interval, are not counted. This convention permits the NACA data to
be compared with the modern data since the basis of measurement, i.e.,
discrete exposure intervals, is then the same.

The extents of individual icing events have been plotted against LWC in
figure 42 for the NACA data and figure 43 for the modern data. An inverse
relationship is evident between LWC and the longest horizontal extents
observed at any giver, value of LWC. This is a well-known result and is
reflected in the "horizontal extent" curves of FAR-25, App. C. The NACA
horizontal extents also show a notable bifurcation or double valuedness which
does not appear in the modern data. This bifurcation is probably an artifact
resulting from the grouping of measurement exposures by the NACA researchers.
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3 nmi for the largest values ol LWC observed. These Lerminal values o1
horizontal extent are consistent with the standard horizontal extents ot
17.4 nmi and 2.6 nmi specified in FAR-25, App. C for the Continuous Maximum
and IntLrmittent Maximum criteria, respectively.

At this point, it is of interest to find out what conditions produced the
extreme horizontal extents for the NACA data points labeled a through f in
figure 42. A consultation of the original NACA publications revealed that
only data point f was a single, 5 minute exposure within one cloud. The other
data points in question represent from 12 to 25 exposures each! Thus it seems
likely that at least the data from the CuCb clouds (data points "b" and "e")
represent several passes through the cloud. Data points marked "a", "c", and
'd" are from St, St or Sc, and As clouds, respectively and may have been
unusual opportunities for long-duration sampling.

3. Horizontal Extent of Icing Encounters

In accordance with our definition stated above, the extents of entire
encounters" have been constructed from the Icing Data Base by adding
horizontal extents of individual, consecutive, icing events until- a specified
cloud gap interval is experienced. Figures 44, 45, and 46 show the results
for modern data up to 10,000 ft AGL where the maximum allowable cloud gaps are
1, 3, and 10 nmi, respectively. Th- horizontal extent for the encounter has
been plotted against ihe overall average LWC for the encounter. The choice of
cloud gap interval makes some difference for LWCs less than 0.4 g/m3 but has
little effect on encounters with larger LWCs. That is, icing events with
large LWCs are not only less frequent but they are of short duration as well.
They therefore add little to the horizontal extent of any encounter.

The published NArA data consist both of individual samples obtained miles
apart in the cloud or cloud system and groups of samples already combined into
an average LWC for the group. The large separations between the individual
samples preclude their inclusion into larger encounters, as defined above.
The existing groups cannot be further resolved into individual samples, except
for some cases (Lewis, 1947) where the one sample having the greatest LWC of
the group is listed separately. As a result, the h1ACA horizontal extents are
already "locked in" and plots (not shown) of data for encounters with gvps up
to 10 nmi are identical with those in figure 42.

4. Considerations for Horizontal Extent

In order to correct the discrepancy that currently exists in the meaning
of horizontal extent, it is suggested here, that, for helicopter applications,
at least, "horizontal extent" be linked to definable icing encounters for
engineering design purposes. This would simplify the conversion of
measurement data into design criteria. Icing encounters are defined by the
maximum distance (gap) allowed between individual icing events or continuous
icing intervals. A standard value of maximum, allowable, gap distance could
be specified by the regulating agency. This would then permit an unambiguous
determination of maximum horizontal extents from basic data, such as in
figures 44 to 46.
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Considering the NACA data alone, one could construct on figure 42 a
smooth curve representing the average maximum observed horizontal extent as a -

function of LWC for encounters separated by gaps of 10 nmi or less. The curve
could be determined, for example, by averaging the data points along and above
the upper branch jf the bifurcation for each increment in LWC. Such a curve
for altitudes up to 10,000 ft AGL would range from about 20 nmi at 0.1 g/m3

to about 5 nmi at 1 g/m3 .

The modern data more realistically exhibit longer maximum horizontal
extents for LWCs less than 0.3 g/m3. A smooth, or average curve
representing some specified, cumulative frequency of occurrence value for

horizontal extent vs. LWC could serve as a workable criterion for a specified
maximum allowable gap distance. For example; the 99th percentile value of
horizontal extent (i.e., the value of horizontal extent which is unexceeded
99% of the time) computed from the Data Base for each 0.1 g/m3 LWC interval
is shown superimposed on the scatterplots in figures 44 to 46.

2. 
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CONCLUSIONS

The reader is cautioned to keep in mind the important fact that the
conclusions presented here are based on data only in clouds at temperatures
below O'C and for altitudes below 10,000 feet AGL and 12,000 feet ASL. The
reader is referred to the Executive Summary at the beginning of this report
for the principal conclusions relevant to aircraft icing certification.
Additional conclusions are given below.

1. Conclusions Based on Graphs and Analyses Detailed in this Report.

a. Supercooled LWCs up to 1.7 grams per cubic meter (g/m3) have been
found, but 99% of the observed values are less than 1.1 g/m3 and 95Z are
less than 0.6 g/m3 for all cloud types. The largest LWCs occur in
convective clouds, cumulus (Cu) and cumulonimbus (Cb) usually within 100 to
300 nmi behind a cold front in maritime air masses, and especially in
connection with orographic uplifting along the western slopes of the Cascade
mountain range in California (and probably in Washington and Oregon as well).
Except for these orographic influences, supercooled convective clouds are rare
below 5000 ft AGL. Supercooled LWCs greater than the observed maximum of 1.7
g/m3 may be possible below 10,000 ft AGL in deep convective clouds with
bases which are relatively warm and below 4000 ft AGL. For example, given a
freezing level at 9000 ft AGL and cloud base at 3000 ft AGL (+100 C),
computations show that the practical maximum (i.e., two-thirds of the
theoretical maximum) LWCs are 2.0 g/m3 and 2.2 g/m3 at 9000 ft and
10,000 ft (-20C), respectively. Conditions approximatley matching these
simultaneous requirements of deep convective cloud with base below 4000 ft AGL
and freezing level near 10,000 ft AGL appear to be rare however, and no
instances have been recorded in the Data Base.

b. The rate of decrease of maximum observed LWC with decreasing
temperature at altitudes below 10,000 ft AGL appears to be about 0.2 g/m3
per degree C for convective clouds and about 0.04 g/m3 per degree C for
layer clouds (see figures 33 to 36).

c. Average median volume diameters (MVDs) for cloud droplets in layer
and convective clouds are about 13 1Am and 18 pm, respectively, when
measurements at all temperatures Letween 0 and -25C are lumped together.

d. Horizontal extents are altitude dependent and preferred altitudes
appear at 4000 to 6000 ft AGL and again at about 8000 ft AGL. Maximum LWCs
are also variable with altitude and the average LWC Increases slowly with
increasing altitude AGL. However, the average value of the product of LWC and
horizontal extent is practically independent of altitude between 2000 and
10,000 ft AGL. This latter result indicates that the average ice accretion to
be expected per icing encounter is independent of altitude over this same 2000
to 10,000 ft range (see figure 16).

e. When all supercooled cloud data are considered together, the extreme
values of LWC and MVD are approximated by the curves shown in figure 47 for
three significant temperatures. The curve corresponding to -20C reflects the-
abrupt drop in MVD which occurs at about -17'C when contributions from
tconvective clouds (Cu, Cb) drop out. Convective clouds below 10,000 ft AGL do
not appear to exist at temperatures below about -17'C. Figure 47 better
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represents the icing environment at altitudes up to 10,000 it AG;L than do tile
Continuous Maximum and Intermittent Maximum envelopes of FAR-25, Appendix C
(see figures 1 and 4 of this report).

2. Conclusions Substantiated by the Icing Data Base but not Detailed in this
Report.

a. Missing Data

Icing clouds closely associated with frontal wave cyclones, deep low
pressure centers or winter storms, and strong lake effect situations are still f
not well represented in the Icing Data Base. Data are also scarce
specifically for cases of very low ceilings. When an airfield has "gone IFR-
(i.e., the local ceiling is 1000 ft or less and the local visibility is one
mile or less) and the freezing level is near or below cloud base, then any
aircraft that takes off or lands at that location can hardly avoid icing
conditions. This type of weather condition is probably one of the greatest
concerns to helicopters because the ceiling is too low to fly under,
considering ground clearance requirements in most areas over land. Most of
the cases of low ceiling and low freezing level in the Washington, DC area
during the winter of 1981-82 were associated with the widespread cloudiness of
frontal wave cyclones. This again emphasizes the need to obtain a
representative amount of airborne measurements in these low pressure, low
ceiling situations.

Data on freezing rain or freezing drizzle are essentially absent from the
Icing Data Base at this writing.

b. Ceographic Variations

Helicopters, whose flights are confined to certain geographic areas, may
experience a frequency distribution of LWC that is markedly different from
those shown in figure 19 which is an amalgam of all cloud types, synoptic and
mesoscale conditions, and geographic locations. For example, helicopters
servicing oil rigs offshore from the middle Atlantic and New England states
would encounter extensive stratocumulus forming offshore during cold air
outbreaks (Ludlam, 1980, plate 7.10). A study of the cloud cover imagery from
the GOES-East meteorological satellite shows frequent occurrences of
persistent stratocumulus formation in these offshore areas during the winter
of 1981-82. The one NRL research flight that sampled these clouds at a
location offshore from Cape Hatteras, North Carolina, recorded LWCs up to
1.2 g/m3 at altitudes of 6000 to 7000 ft ASL. Of course, since the cloud
base at that location was about 3400 ft these clouds could have been easily
avoided by any aircraft. But the point is that certain geographic areas,
particularly the offshore and mountainous areas, are scenes of peculiar
synoptic scale or mesoscale effects which can significantly increase the
possibility for encountering values of LWC that are in the upper reaches of
the distribution curve.
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3. Conclusions Based on In-Flight Observations and Experience

a. Effects of Snow

In the experience of the author and other researchers (Politovich and
Sand, 1981, p. 17) snow has never accreted in noticeable amounts on the
airframe of the research-aircraft in flight. Neither has snow registered on
the Rosemount model 871FA ice detectors. But snow may still contribute to
icing on components of helicopters or in engine inlets of helicopters and
other light aircraft. There may also be some combinations of airspeed and
ambient temperature at-which snow may stick to airframes. Indeed, during the
winter of 1981-82 alone, newspapers carried reports of at least two light
aircraft that were forced to land in snowstorms. One was a twin engine
Beechcraft on which one engine failed at 6000 ft in a snowstorm shortly after
takeoff from Baltimore-Washington International airport on December 15, 1981;
the plane made an emergency belly landing on a highway after the second engine
began to fail. The other incident occurred on December 26, 1981 when a
Beechcraft Baron crashed in a field near Hayden, Colorado, during a blizzard
in that Rocky Mountain area. All three persons aboard the plane were killed.

On the other hand, it is a well-known fact that snow has the beneficial
effect of drying up supercooled droplets in a cloud. This effect is due to
the reduced pressure of water vapor near an ice surface compared to a water
surface. The result is that the water droplets in the cloud will evaporate as
water vapor is taken out of the air in the cloud by any snowflakes or ice
particles that may be there. Appreciable quantities of snow or other ice
particles in a supercooled cloud will rather quickly "dry up" the supercooled
cloud droplets.

Research data confirms this phenomenon and shows that the LWC and number
concentration of supercooled cloud droplets are very small in the presence of
notable snowfall along the flight path. Indeed, during flight through a
snowstorm one may see nothing but "cloud" in all directions, but normally the
"cloud" will not be sufficiently dense for its passage over the wing of the
aircraft to be noticeable. In a typical water droplet cloud, one can easily
see the cloud at least partially obscuring the wing tips.

This tenuous nature of a widespread snowstorm 'cloud- was observed most
notably by the author who was a passenger aboard a Boeing 727 in the same
snowstorm that was associated with the Air Florida crash in Washington, DC on
January 13, 1982. On a flight from St. Louis to Baltimore that same
afternoon, the 727 type aircraft entered the top of the widespread cloud
system at about 35,000 ft at the start of the descent toward Baltimore. The
plane was in continuous "cloud" throughout the entire descent though neither
the snow nor the "cloud" was sufficiently dense to be noticeable over the
length of the wing. Only when the ground became visible at 2000 ft or less on
final approach could the moderately heavy and steady snowfall be recognized.
The relatively dark and definite background of trees outside the perimeter of
the approach path were needed to make the snowflakes visible. A widespread
snowstorm of this type might aptly be described as largely snow and no cloud
in the sense of a distinguishable droplet cloud.
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b. Effects of Graupel or Rain

Graupel and rain have both been observed to actually assist in the
removal of accreted rime ice from the leading surface of the wings (Jeck,
1980, p. 64), (Politovich and Sand, 1981, p. 17). The accreted rime isually

breaks away in 1 to 3-inch wide pieces at random positions along the wing.
The instances noted by the author all occurred at ambient air temperatures of
not more than 2 or 3 degrees celsius below freezing so thFra softening of the
ice may have been expected anyway. In addition, the efficiency of this
impact-assisted deicing is probably a function o. flight speed and may
therefore be less effective at the slower speeds of helicopters.

c. Variability of Cloud Cosnditions

Most of the research flights reflect considerable variability in cloud
base height, cloud layer thickness, and the number of distinct layers as a
function of position and time. In such circumstances, it can be appreciated,
that the prediction of icing severity and extent at a given location or
altitude would be difficult except perhaps for forecasting the worst icing
conditions to be expected for a given period. (Jeck, 1980, p. 64)
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FIGURE 13. ALTITUDE VARIATION OF HORIZONTAL EXTENTS OF EXTENDED ICING
ENCOUNTERS IN CONVECTIVE CLOUDS (Ce, Cb), AS OBSERVED IN THE MODERN DATA. An

extended encounter is a series of consecutive icing events added together
sequentially until a gap of some specified duration (3 nmi, for this case) is
reached. At each 1000 ft level the nth percentile curves indicate the
horizontal extent which was unexceeded in n% of the extended encounters within
the 1000 ft altitude interval immediately below. The right-hand column of
numbers gives the number of data miles contributing within each 1000 ft
interval. A total of 985 data miles is represented in this Figure.
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FIGVRE 18. FREQUENCY DISTRIBUTION OF LWC IN ALL SUPERCOOLED CLOUD TYPES BELOW
10,000 FT ACL AS OBSERVED IN THE MODERN DATA. A total of 3645 data sties is
represented In this Figure.
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FICIRE 19. FREQUENCY DISTRIBUTION OF LWC IN ALL ZUPERCOOLED CLOUD TYPES BELOW
10,OOO FT A(L AS OBSERVED IN THE COMBINED NACA AND MODERN DATA. A total of
P850 data ml ues is represented in this Figure.
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FIGURE 20. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA FOR
LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -10C to

0C. The size of each plotted symbol is proportional to its statistical
weight (i.e., the observed horizontal extent of the associated icing event) as
shown by the scale above the graph. The center of each plotted symbol
corresponds to the average (and approximately constant) value of LWC and MVD
observed during the icing event. Values of LWC for which no MVD measurements
are available are plotted arbitrarily at 1 Atm MVD. A total of 2105 data miles
is represented in this graph. The Continuous Maximum envelope from FIG. 1 of

FAR-25, App. C, is superimposed for comparison.
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FIGURE 21. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA FOR
LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -20 0 C. to
-100C. The size of each plotted symbol is proportional to its statistical
weight (i.e., the observed horizontal extent of the associated icing event) as
shown by the scale above the graph. The center of each plotted symbol
corresponds to the average (and approximately constant) value of LWC and MVD
observed during the icing event. Values of LWC for which no MVD measurements
are available are plotted arbitrarily at 1 jpm MVD. A total of 464 data miles
is represented in this graph. The Continuous Maximum envelope from FIG. 1 of
FAR-25, App. C, is superimposed for comparison.
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FIGURE 22. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA
FOR CONVECTIVE CLOUDS Ur tO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-10-C. to 0C. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and approximately constant) valuel
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at 1 Jm MVD. A total
of 320 data miles is represented in this graph. The Intermittent Maximum
envelope from FIG. 4 of FAR-25, App. C, is superimposed for comparison.

41

I ./

I

I

I

- - h MI! � -- --. - - -- -]



2. 0 
0 20-25nmi

0 = 15-20nmi
" .. \ \ \ o = 10-15rmi
E o= 5-10rimi

1. 5 0 -X 5rmmi

CD 0. 5 0\\

0. 5 ~~~~~~~0

c~~~~l0 ~~~0 0
CD

0. 0
0 5 10 15 20 25 30 35 40 45 50

MED IAN VOLUME D IAMETER (pm)

FIGURE 23. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE NACA DATA
FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-20°C to -100C. The size of each plotted symbol is proportional Lo its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at 1 pm MVD. A total
of 315 data miles is represented in this graph. The Intermittent Maximum
envelope from FIG. 4 of FAR-25, App. C, is superimposed for comparison.
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FIGURE 24. SCATTERPLOT OF OBSERVED LWC, HVD COMBINATIONS IN THEI MODERN DATA
FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -10C to
OC. The various plotting symbols represent different data sources as
indicated in the key. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at L Aft MVD. A total
of 1320 data miles is represented in this graph. The Continuous Maximum
envelopefrcm FIG. 1 of FAR-25, App. C, is superimposed for comparison. The
other smooth curve is the observed, apparent limit to the CONUS data for this
temperature interval.
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FIGURE 25. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -20C to
-10C. The variou* plotting symbols represent different data sources as
indicated in the key. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and approximately constant) value
of LWC and MVD observtd during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at I Am MVD. A total
of 1180 data miles is represented in this graph. The Continuous Maximum
envelope from FIG. 1 of FAR-25, App. C, is superimposed for comparison. The
other smooth curve is the observed, apparent limit to the CONUS data for this
temperature interval.
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FIGURE 26. SCATTERPLOT OF OBSERVED LWC, HVD COMBINATIONS IN THE MODERN DATA
FOR LAYER CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM -30-C to
-20C. The various plotting symbols represent different dtat sources as
indicated in the key. The size of each plotted symbol is proportional to its
statistical weight (i.e., the observed horizontal extent of the associated
icing event) as shown by the scale above the graph. The center of each
plotted symbol corresponds to the average (and approximately constant) value
of LWC and MVD observed during the icing event. Values of LWC for which no
MVD measurements are available are plotted arbitrarily at I pa MVD. A total
of 174 data miles is represented in this graph. The Continuous Maximum
envelope from FIG. 1 of FAR-25, App. C, is superimposed for comparison. The
other smooth curve is the observed, apparent limit to the CONUS data for this
temperature interval.
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FIGURE 27. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-10C to 0C. The various plotting symbols represent different data sources
as indicated by the key. The size of each plotted symbol is proportional to
its statistical weight (i.e., the observed horizontal extent of the
associated icing event) as shown by the scale above the graph. The center of
each plotted symbol corresponds to the average (and approximately constant)
value of LWC and MVD observed during the icing event. Values of LWC for
which no MVD measurements are available are plotted arbitrarily at 1 pm MVD.
A total of 734 data miles is represented in this graph. The Intermittent
Maximum envelope from FIG. 4 of FAR-25, App. C, is superimposed for
comparison.
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FIGURE 28. SCATTERPLOT OF OBSERVED LWC, MVD COMBINATIONS IN THE MODERN DATA
FOR CONVECTIVE CLOUDS UP TO 10,000 FT AGL AND FOR CLOUD TEMPERATURES FROM
-20'C to -10C. The various plotting symbols represent different data
sources as indicated by the key. The size of each plotted symbol is
proportional to its statistical weight (i.e., the observed horizontal extent
of the associated icing event) as shown by the scale above the graph. The
center of each plotted symbol corresponds to the average (and approximately
constant) value of LWC and MVD observed during the icing event. Values of
LWC for which no MVD measurements are available are plotted arbitrarily at
1 ym MVD. A total of 244 data miles is represented in this graph. The
IntermitLent Maximum envelope from FIG. 4 of FAR-25, App. C, is superimposed

for comparison.
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FIGURE 29. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR MODERN
DATA FROM SUPERCOOLED LAYER CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL.
The various plotting symbols represent different data sources as indicated in
the key. The size of each symbol is proportional to its statistical weight
(i.e., the observed horizontal extent of the associated icing event) as shown
by the scale above the graph. The center of each symbol corresponds to the
average (and approximately constant) value of altitude and OAT observed
during the icing event. A total of 2660 data miles is represented in this
graph.
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FIGURE 30. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR NACA
DATA FROM SUPERCOOLED LAYER CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL.
The size of each symbol is proportional to its statistical weight (i.e., the
observed horizontal extent of the associated icing event) as shown by the
scale above the graph. The center of each symbol corresponds to the average
(and approximately constant) value of altitude and OAT observed during the
icing event. A total of 2610 data miles is represented in this graph.
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FIGURE 31. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR MODERN

DATA FROM SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The
various plotting symbols represent different data sources as indicated in the
key. The size of each symbol is proportional to its statistical weight
(i.e., the observed horizontal extent of the associated icing event) as shown
by the scale above the graph. The center of each symbol corresponds to the
average (and approximately constant) value of altitude and OAT observed
during the icing event. A total of 980 data miles is represented in this
graph.
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FIGURE 32. SCATTERPLOT OF ICING EVENT TEMPERATURES VS. ALTITUDE FOR NACA
DATA FROM SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The
size of each symbol is proportional to its statistical weight (i.e., the
observed horizontal extent of the associated icing event) as shown by the
scale above the graph. The center of each symbol corresponds to the average
(and approximately constant) value of altitude and OAT observed during the
icing event. A total of 620 data miles is represented in this graph.
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FIGURE 33. SCATTERPLOT OF LWC VS. OAT FOR MODERN DATA FROM SUPERCOOLED LAYER
CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL. The various plotting
symbols represent different data sources as indicated in the key. The size
of each symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of LWC and OAT observed during the icing
event. The solid line represents the apparent upper limit to LWC as a
function of temperature for CONUS supercooled layer clouds below 10,000 ft
AGL. The position of the line is based on the maximum LWC values in the
combined NACA and modern CONUS data sets. A total of 2660 data miles is
represented in this graph.
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FIGURE 34. SCATTERPLOT OF LWC VS. OAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED LAYER CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL. The size
of each symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of LWC and OAT observed during the icing
event. The solid line bounding the data points represents the apparent upper
limit to LWC as a function of temperature for CONUS supercooled layer clouds
below 10,000 ft AGL. The position of the line is based on the maximum LWC
values in the combined NACA and modern data sets. A total of 2610 data miles
is represented in this graph.
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FIGURE 35. SCAITERPLOT OF LWC VS. OAT FOR MODERN DATA FROM SUPERCOOLED-
CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The various plotting symbols
represent different data sources as indicated in the key. The size of each
symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and t

approximately constant) value of LWC and OAT observed during the icing
event. The solid line bounding the data points represents the apparent upper 
limit to LWC as a function of temperature for CONUS supercooled convective 
clouds below 10,000 ft AGL. The position of the line is based on the maximum 
LWC values in the combined MACA and modern data sets. A total of 980 data,\X
miles is represented in this graph.
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FIGURE 36. SCATTERPLOT OF LWC VS. OAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The size of each
symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of LWC and OAT observed during the icing
event. The solid line bounding the data points represents the apparent upper
limit to LWC as a function of temperature for CONUS supercooled convective
clouds below 10,000 ft AGL. The position of the line is based on the maximum
LWC values in the combined NACA and modern data sets. A total of 620 data
miles is represented in this graph.
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FIGURE 38. SCATTERPLOT OF MVD VS. OAT FOR MODERN DATA FROM SUPERCOOLED LAYER
CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT ACL. The various plotting
symbols represent different--data sources as indicated in the key. The size
of each symbol is proportional to Its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT observed during the icing
event. The solid line bounding the data points represents the apparent upper
limit to MVD as a function of temperature for supercooled layer clouds below
10,000 ft AGL. The position of the line at temperatures above -15 C is based
on the maximum MVDs in the modern data only, but below -15C the line is
based on maximum HVDs from both the NACA and modern data sets. The data
points plotted at I gm MVD are those for which the MVD values are actually
unknown. A total of 2660 data miles is represented in this graph.
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FIGURE 39. SCATTERPLOT OF MVD VS. OAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED LAYER CLOUDS (St, Sc, Ns, As, Ac) UP TO 10,000 FT AGL. The size
of each symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT observed during the icing
event. The solid line through the data points represents the apparent upper
limit to MVD as a function of temperature for supercooled layer clouds below
10,000 ft AGL. The position of the line at temperatures above -15'C is based
on the maximum MVDs in the modern data only, but below -15"C the line is
based on maximum MVDs from both the NACA and modern data sets. The data
points plotted at 1 pm MVD are those for which the MVD values are actually
unknown. A total of 2610 data miles is represented in this graph.
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FIGURE 40. SCATTERPLOT OF MVD VS. OAT FOR MODERN DATA FROM SUPERCOOLED
CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT AGL. The various plotting symbols
represent different data sources as indicated in the key. The size of each
symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT observed during the icing
event. The solid line bounding the data points represents the apparent upper
and lower limit to MVD as a function of temperature for supercooled
convective clouds below 10,000 ft AGL. The position of the line is based on
extreme MVD values in both the NACA and modern data sets. The data points
plotted at 1 pm MVD are those for which the MVD values are actually unknown.
A total of 9R0 data miles is represented in this graph.
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FIGURE 41. SCATTERPLOT OF MVD VS. OAT FOR NACA (1946-1950) DATA FROM
SUPERCOOLED CONVECTIVE CLOUDS (Cu, Cb) UP TO 10,000 FT ACL. The size of each
symbol is proportional to its statistical weight (i.e., the observed
horizontal extent of the associated icing event) as shown by the scale above
the graph. The center of each symbol corresponds to the average (and
approximately constant) value of MVD and OAT observed during the icing
event. The solid line bounding the data points represents the apparent upper
and lower limit to MVD as a function of temperature for supercooled
convective clouds below 10,000 ft AGL. The position of the line is based on
extreme MVD values in both the NACA and modern data sets. The data points
plotted at 1 gm MVD are those for which the MVD values are actually unknown.
A total of 620 data miles is represented in this graph.
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FIGURE 42. SCATTERPLOT OF NACA OBSERVED HORIZONTAL EXTENTS OF INDIVIDUAL

ICING EVENTS VS. AVERAGE LWC OVER THE EVENT. Data are from all supercooled

cloud types up to 10,000 ft AGL and for all observed cloud temperatures below

OC. Extreme values, labeled a through f, are analyzed individually in the
HORIZONTAL EXTENT section of the text. A total of 3200 data miles is

represented in this graph.
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FIGURE 43. SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF INDIVIDUAL
ICING EVENTS VS. AVERAGE LWC OVER THE EVENT. Data are from all supercooled
cloud types below 10,000 ft AGL and for all observed cloud temperatures below
0C. A total of 3645 data miles is represented in this graph. The different
plotting symbols represent different data sources as indicated in the key.
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FIGURE 44. SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICING
ENCOUNTERS VS. AVERAGE LWC OVER THE ENCOUNIER. In this figure an icing
encounter is defined as a series of one or more icing events traversed con-
secutively until a cloud gap of 1 nmii or more is reached. The horizontal 
extent of the encounter is thie sum of the horizontal extents of the component
icing events but does not include the extent of permissible cloud gaps. Data
are for all su~percooled cloud types at altitudes up to 10,000 ft AGL and for
all observed cloud temperatures below SAC. A total of 3645 data miles is
represented in this graph. The different plotting symbols represent differ-
ent data sources as indicated in the key. The curved line is the 99th 'nercen-
tile of horizontal extent for these encounters as a function of average LWC.
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FIGURE 45. SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICING
ENCOUNTERS VS. AVERAGE LWC OVER THE ENCOUNTER. In this figure an icing
encounter is defined as a series of one or more icing events traversed con-
secutively until a cloud gap of 3 nmi or more is reached. The horizontal
extent of the encounter is. the sum of the horizontal extents of the component
icing events but does not include the extent of permissible cloud gaps. Data
are for all supercooled cloud types at altitudes up to 10,000 ft AGL and for
all observed cloud temperatures below 0C. A total of 3645 data miles is
represented in this graph. The different plotting symbols represent differ-
ent data sources as indicated in the key. The curved line is the 99th percen-
tile of horizontal extent for these encounters as a function of average LWC.
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* , ~FIGURE 46. SCATTERPLOT OF MODERN OBSERVED HORIZONTAL EXTENTS OF ENTIRE ICING
ENCOUNTFRS VS. AVERAGE LWC OVER THE ENCOUNTER. In this figure an icing
encounter is defined as a series of one or more icing events traversed
consecutively until a cloud gap of 10 nmi or more is reached. The horizontal
extent of the encounter is the sun of the horizontal extents of the component
Icing events but does not include the extent of permissible cloud gaps. Data
are for all supercooled cloud types at altitudes up to 10,000 ft ACL and for
all observed cloud temperatures below 0C. A total of 3645 data miles is
represented in this graph. The different plotting symbols represent differ-
ent data sources as indicated in the key. The curved line is the 99th percen-
tile of horizontal extent for these encounters as a function of average LWC.
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FIGURE 47. APPROXIMATE EXTREME VALUES OF LWC AND MVD COMBINATIONS OBSERVED
IN SUPERCOOLED CLOUDS AT ALTITUDES UP TO 10,000 FT ACL. The curved lines
here represent the approximate extreme values of LWC and MVD observed in any
supercooled cloud icing event up to 10,000 ft AGL and up to the temperatures
indicated.
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APPENDIX A

THE NEW DATA BASE FOR SUPEkCOOLED CLOUDS UP TO 10,000 FT ACL

This appendix contains the following information.

1. The DATA CODING SCHEME (Table A-1) -- a list of the items included in
the Data Base and their arrangement on an 80-column punched card format. Each
icing event requires two 80-column records (i.e., two punched cards, or their
equivalent on digital magnetic tape). The first card or leading card,
contaias general information about the flight, the cloud or cloud system in
which the measurements took place, and the associated weather situation. The
second or 'type 2" card contains specific data such as LWC, MVD, etc.,
averaged over a specific icing event defined by the 'Rules for Defining
Uniform Cloud Intervals" given in Table 1 of the text. Usually there is more
than one identifiable icing event in a given cloud (or cloud system) in which
case there are several "type 2" data cards following a common leading card.
This igroup of cards, consisting of a leading card followed by one or more
"type 2" data cards is referred to as a data suite.

2. Tihe CODE SYMBOL EXPLANATION (Table A-2) -- an item-by-item
explanation ot the data entries, the selection of alphanumeric symbols that
are allowable tor coding the data into the card columns, and the format for
entering the symbols into the assigned card columns. Examples are given in
many cases ior purposes of illustration.

3. The LIST O1F CODE SYMBOLS (Table A-3).

4. Thlc NEW SLTERCOOLED CLOUD DATA BASE (Table A-4) - a complete listing
of the coded Data Base as it exists at this writing. Additions are
anticipated in the near future as more data, already in existence, are made
available. These additions are expected to include data from clouds along
cold fronts and in cyclonic storms, orographic clouds, Mt. Washington (New
Hampshire) Observatory measurements, and some modern European airborne
measurements.
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TABLE A-1. DATA CODING SCHEME

First Card of each Data Suite

Code

Mission Identifier (Flight No. or Cloud No.)
Date of Measurement
Geographic Location
Source of Data:

Agency
Reference (Publication ID or Report No.)

Altitude Reporting Convention:
Scale used for data in this suite
Elevation of local surface (hundreds of feet,

ASL)
Cloud Information:

Cloud type
Uniformity
Cloud base altitude (hundreds of feet)
Cloud base temperature (OC)
Cloud top altitude (hundreds of feet)
Cloud top temperature (OC)

Weather Factors:
Airmass type
Weather description

Card 1 indicator

xxxXxxX
MHDDYY
GG or GGG

LLL or LLLL
zz ------ zz

A

FF or M

CC or CCCc
G

BBB
+WW.W
HHH
-yy.Y

aAa or Ma
cc --- cc
1

Second and Following Cards of each Data Suite

Item Code

hhmm+hTime of Day for Event
Icing Event Information:

Event No
Defining criterion
Duration (min.)
Distance in cloud (nmi)

Aircraft State during Event:
Sampling maneuver
Airspeed (kt)
Altitude (ft)

Outside Air temperature (OC)
LWC Meter Data:

LWC (g/m3)
Probe ID

ee
f
mm or .m
dd or .d

s
vvv
aaaaa
+t t. t

w.w or *ww

pp

A-2

'N

Item
Ca rd

Columns

4,

1-7

8-13
14-16

17-20
21-36

37

38-39

40-43
44
4 5-47

48-52
53-5 5

56-60

61-63
64-79
80

Card
Columns

1-6

7-8

9
10-11
12-13

14

15-17
18-22
23-27

28-30
31-32

I
I 



TABLE A-1. DATA CODTNG SCHEME (Continued)

Code

Droplet Probe Data:
LWC (g/n3)
MVD (Mm)
-Lix droplet-diameter (pm)
N (no/cc)

Probe ID
Precipitation or Other Large Particle Probe Data:

PMS 2D-C Probe concentration
(P~rticles per liter)

JMS 2D-P Probe
PMS ID (OAP) Probe "
Other Ice P'article Counter

Probe ID
Iee Meter Data:

LWC (g/m 3 )
Icing rate (g cm-2 hour-1 or

cm/hour)
Probe ID

C( I!ettr Data (2nd probe, if used)
LWC (g/m3)
Icing rate (g cm-2 hour-1 or

cm/hour)
Probe ID

Weather Factors:
Precip. during measurements

(type & intensity)
State of cloud particles

Card 2 ndlcator

w.w or .ww
uu
zz
nnn
PP

n.n or .nn
n.n or .nn
nn or .n
nn or .n
P

w.w or .ww

i.ir or .iir
PP

w.v or .ww

i.ir or *iir
PP

qi- or qq
sass
2

A-3

Item
Card

Columns

33-3 5
36-37
38-39
40-42
43-44

45-47
48-50
51-52
53-54
55

56-58

59-62
63-64

65-67

68-71
72-73

74-7 5
76-79
80
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TABLE A-2. CODE SYMBOL EXPLANATION

CARD I --- COMMuN INFORMATION

Mission Identifier (Flight No. or Cloud No.)

Up to 7 symbols are allowed to name or number the flight or cloud.

Date of Mea- rement

MM = month, DD = day, YY year

Geographic Location

Use standard 2-letter symbols for states (e.g. KS = Kansas, IL = Illinois),
preceded by a regional identifier (w = western, n = northern, s = southern,
e = eastern, c = central, o = ocean cr shoreline drea). For more localized
flights use standard 3-letter symbols tor the nearest airfield (e.g. BUF =
Buffalo, MKG = Muskegon, etc.). For flights localized over or along major
lakes, use 2-letter symbols (e.g., LE = Lake Erie, LH = Lake Huron, etc.).

Source of Data: Agency

Use 3 or 4-letter symbols (e.g., NRL, NACA, UWY, MR1, etc.).

Source of Data: Reference

Up to 16 symbols are allowed for report numbers, literature citations.

Altitude Reporting Convention

r Scale Used for Data in this Suite

* r This one letter symbol (P, S, or C) indicates whether the altitudes on this
lead card and on the data cards associated with it are all given in terms of
pressure altitude (P), altitude above sea level (S), or altitude above the

ell local surface or ground level (G).

Elevation of Local Surface
V

This information is important for use in later data analyses where altitudes
reported variously in pressure altitude, above ground level, etc. must be
converted to a common scale. Elevations up to 9900 ft ASL may be reported.
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For data from above mountainous terrain where elevation is variable or
ambiguous, enter the letter "M instead of a numerical value.

Cloud Information

Cloud Type

Up to 4 symbols are allowed to describe cloud types. Conventional notation
(e.g., St for stratus, Sc for Strato Cumulus, etc.) may be used as well as
unconventional notation such as NCSt for non-cyclonic stratus, or CySt for
cyclonic stratus, for example, and OR = orographic, Ln - lenticular.

Cloud Uniformity

C - continuous, 1 = intermittent (scattered), B - broken, V - variable (Only
continuous cloud parcels of about 1 nmi or more in horizontal extent are
considered. Cloud parcels separated by short breaks constitute a "broken"
cloud, but the cloud parcels selected for use as data are themselves
continuous.)

Cloud Base/Top Altitudes

Expressed in hundreds of feet-pressure altitude, above ground level or other
as specified in column 37 of the first card of the suite.

Airmass Type

Use standard 2 or I letter designators such as cP, mPk, etc., or Mm for
modified maritime, Mc for modified continental.

Weather Description

lip to 16 symbols are allowed to indicate the relevant weather conditions and
the distance and direction of the sampled clouds from a particular feature
such as a low pressure center, cold front, etc. (See Table A-3 for one- and
two-letter code symbols).

A-5
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

CARD 2 - ICING EVENT DATA

Time of Day for Event

Enter the hour and minute at which the event began. For some of the old NACA
data where measurements were conducted over an extended time period, it is
necessary to use +h in columns 5-6 to indicate that the measurements occurred
for h hours after the indicated starting time. The letter "Z" following an
entry indicates Greenwich Mean Time; otherwise, the entry is in local standard
time.

Event No.

A 1 or 2 digit number assigned by a data analyst to identify each icing event
as a separate entity.

Defining Criterion

Individual icing events are identified and delimited according to the rules
for defining uniform cloud intervals given in Table 1 of the text. A code
letter is entered in column 9 for icing events defined by one of the level
flight criteria, (e.g., "C" indicates that the icing event in question
occurred in level flight from the end of the previous event or from the time
the aircraft entered the cloud until the outside air temperature rose above
0C). For vertical profile flights, the code letter "P" specifies that
rules for profile data are used to define the icing event in question.

Duration

The time (to the nearest tenth or whole minute) the event lasted. Applies
only to events occurring du-.ng level flight. For profile flights enter "N"
in column Il.

Distance in Cloud

The approximate distance (in nautical miles) traveled by the aircraft during
the icing tvent. Note that the approximate airspeed is required to compute
this value. Enter N in column 13 for profile flights. Use only for
distance flown during actual measurements, not for estimated overall cloud
horizontal extent.
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

Aircraft State during Event

Sampling Maneuver

L level flight, S = spiral profile, P - slant profile, V = variable

Airspeed

Enter at least an approximate, average, true airspeed (in knots).

Altitude

Expressed in feet pressure altitude, above ground level, or other as specified
in column 37 of the first card of the suite, during the event. For use in
salvaging NACA data where altitude range extended more than +500 ft, enter
liluu to indicate that ;altitude was greatly variable between lower (111) and
upper (uu) limits expressed in hundreds and thousands of feet, respectively.
E.g., data ranging over altitudes from 11,800 to 14,600 ft would be entered as
11815.

Outside Air Temperature

Enter average temperature during event, including the + or - sign and the
decimal. To salvage variable altitude (and temperature) NACA data, enter
Vlluu in columns 23-27 where V indicates a variable altitude case, and 11 and
uu are the raln and max temperatures (both assumed negative) to the nearest
whole degrees Celsius. I

LWC Meter Data

This section would normally be used for data obtained from a Johnson-Williams
or similar hot wire type of LWC sensor, or from a heated sample dewpoint
sensor measurement where no droplet size information is available and an
accretion of icing Is not necessary for the measurement. Decimal point must
be included.

Probe ID

JW - Johnson-Williams, CS - C.S.I.R.O., DP - dewpoint, or others as needed.

Droplet Probe Data

This section is normally used for data from PMS probes, the rotating
multicylinders, or other probes which yield droplet or ice particle size
information. LWC data is entered as specified above for LWC meters.

A-7
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

MVD (pm)

Enter the indicated median volume diameter (mass median diameter) in microns.

Maximum Droplet Diameter

For the icing cylinder technique this information usually comes from the fixed
diameter cylinder covered with sensitized blueprint paper. For droplet
counter probes the maximum droplet diameter is defined to be that diameter
which includes 95% of all LWC indicated, assuming that the probe(s) in use are
sensitive to the largest droplets actually present in the cloud. Rain,
drizzle, snow and other frozen particles are not included in this category.

Droplet Number Concentration, N

Enter the indicated number (per cm3) of droplets in all measured sizes. For
the precipitation or large particle probes the entries are in number of
particles per liter to the nearest tenth or whole number. For the PMS-ID
(OAP) probe, if the concentration exceeds 100 per liter, then use "lc, 2c,
etc., to indicate the concentration to the nearest 100, 200, etc., per liter.

Probe ID

A = ASSP, F = FSSP, R = rotating multicylinders, FC fixed diameter cylinder
with sensitized blueprint paper, RF = combination of R and FC. RI - rotating
multicylinder data adjusted for exposure for indicated by recording ice rate
meters. W = University of Washington (Turner-Radke) Optical Ice Particle
Counter.

Ice Meter Data

This section is normally used for data from ice accretion sensors without
droplet size information. LWC, if deducible from the probe, is entered as
specified above for LWC meters.

Icing Rate

This information is not often included in the data reports but it is a
desirable piece of information. Enter the rate to the nearest tenth, accuracy
permitting. Following the numerical entry, enter the letter G if rate is in
g cm- 2 /hour, or 'C if rate is in cm/hour, or I" if the rate is in

inches/hour.
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TABLE A-2. CODE SYMBOL EXPLANATION (Continued)

Probe ID

RO Rosemount model 871, 10 Leigh (Mark 10), 12 = Leigh (Mark 12), KM =
rotating multicylinders, RD rotat-ing disk, PA - probe based on pressure
sensitive array of holes.

Weather Factors

Precipitation During Measurements

This item refers t-o-the occurrence of precipitation in or from the cloud,
preferably as observed from the aircraft. Observations from the ground are
allowable only if precipitation is observed. Absence of precipitation at the
ground is no indicator that-precipitation is lacking in, or just below the
cloud, since the precipitation may be evaporating before it reaches tile
ground. Conventional reporting symbols are to be used, such as S- - light
snow, S - moderate snow, S+ - heavy snow, etc.

State of Cloud Particles

Columns 76-79 may be ised tor qualitative observations on the state (liquid or
frozen) of the cloud. Symbols may be mS - mostly snow, mW - mostly water, ml
mostly ice, mW+i - mostly water with some ice, etc.

General Information

For all cases, enter the letter "U" when the value for an entry is unknown.
If the entry category does not apply, e.g., columns 10-L1 and 12-13 for
profile flights, enlter N for not applicable. An asterisk (*) preceding an
entry denotes an estimated entry. The letter "X indicates that a value was
supplied for the entry but that it was obviously an incorrect value due to
'miscalculation or to instrument mal-performance. The lower case letter "m
indicates a missing value, usually because the required computations or
averages have not yet -been performed even though the data are available to the
analyst.
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TABLE A-3. LIST OF CODE SYMBOLS
(Use separately or in combination)

Ahead of
Between
Convergence
Cold front
Cloud(s)
Convection
Cyclone, cyclonic flow
Dense
Dry
Due to

East
Easterly
Following
Flight level
Fast moving
Fair weather
General(ly)
High pressure center
High pressure region
Inversion
Inversion at flight level nn
Layer
Low pressure center
Low pressure region
Lake effect
Moderate, medium
North
Northerly
Over
Occluded
Occluded front
Orographic
Outside of
Precipitation
Pressure gradient
Possibly, possible
Ridge
Rainband
South
Stationary front
Slow moving
Strong, deep
Stationary
Surface
Southerly
Some
Thin
Turbulence
Trough
Unstable air

Ud = Updraft

Uf - Upslope flow
Up = Upper, upper level, upper

part
u = Usually
W = West
Wf - Warm front
Wi = Wind(s)
Wk a Weak
Wv - Wave
Wy - Westerly
* = Estimated value follows

= To, moving toward
? - Amount or type uncertain

.5, 1, 2,... = Numeral indicating
distance in hundreds of nmi

PRECIPITATION CODE SYMBOLS

R - Rain
S = Snow

ZR = Freezing Rain
L - Drizzle
ZL a Freezing Drizzle
E - Sleet
A Hail
SP - Snow Pellets
T - Thunderstorm

CLOUD NAMES

St - Stratus
Sc - Stratocumulus
Ns - Nimbostratus
As - Altostratus
Ac - Altocumulus
Cu X Cumulus

Cb - Cumulonimbus

A-10

A
Bt
C
Cf

Cl
Cv
Cy
D
Dy
d
E

Ey
F
Fl

Fm
Fw

g
Hc

Hp
I
Inn
L

Lc

Lp
Le

M
N
Ny
0

Oc
Of
Or
Ot
P
Pg
P
R
Rb
S
Sf

Sm

Sr
St
Su
Sy
s
T
Tb
Tr
Ua



TABLE A-3. LIST OF CODE SYMBOLS (Continued)

LOCATION IDENTIFIER CODE

Symbol

Arizona
Akron, CO
Altoona, PA
Astoria, OR

Blue Canyon, CA

California
Colorado
Akron, OH
Chadron, NE
Cleveland, OH
Cheyenne, WY

Dodge City, KS
Denver, CO
Detroit, MI

Dalhart, TX
Duluth, MN

&-au Claire, WI

Flagstaff, AZ

Garden City, KS
Goodland, KS
Greeley, CO
Coshen, IN

Hagerstown, MD
Hoquiam, WA
Huntington, WV

Iowa
Idaho
Illinois
Indiana
Dulles Int'l Airport, VA

Johnstown, PA

Kansas

Louisiana
Lake Erie
Lake Huron
Lake Michigan
Lake Superior

LAN
LBF
LTA
LHX

MA
MD
ME
MI
MN
MO
MT
MCC
MCK
MEM
MFD
MFR
MKG
MRY
MSP

NC
NE, NB
NJ
NM
NV
NY

OH
OR
OLM
OMA
ORF

PA
PAE

PDX
PIH

QUE

RDD
ROA
RWL

Lansing, MI

North Platte, NE
Lake Tahoe, CA
La Junta, CO

Massachusetts
Maryland
Maine
Michigan
Minnesota
Missouri
Montana
McClellan AFB, CA
McCook, NE
Memphis, TN
Manstield, OH
Medford, OR
Muskegon, MI

Monterey, CA
Minneapolis-
St. Paul, MN

North Carolina
Nebraska
New Jersey
New Mexico
Nevada
New York

Ohio
Oregon
Olympia, WA
Omaha, NE
Norfolk, VA

Pennsylvania
Everett Paine
Field, WA
Portland, OR
Pocatello, ID

Quebec, Canada

Redding, CA
Roanoke, VA
Rawlins, WY

A-I 1

Symbol Location Location

AZ
AKO
AOO
AST

BLU

CA
CO
CAK
CDR
CLE
CYS

DDC
DEN
DET
DHT
DLH

EAU

FLG

GCK
CLD
GLL
GSH

HGR
HQM
HTS

1A
ID
IL
IN
TAD

JST

KS

LA
LE
LH
LM

LS
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TABLE A-3. LIST OF CODE SYMBOLS (Continued)

LOCATION IDENTIFIER CODE

acion Symbol Locat

iin VA VirE
ntiago, Spain VLL Val]
3ttle, WA VWV WatE
,ramento, CA
iney, NE WA Wasi

racuse, NY WI Wisc
WV West

nnessee WY Wyon
xas W72 (of
3verse City, MI

237 (of:

31)

.tion

ginia

ladolid, Spain
erville, OH

hing ton
consin
t Virginia

ming
fshore, VA,NC)

fshore, WA)

A-12
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S ymbol

SP
SCQ
SEA
S MF
SNY
SYR

TN
TX
TVC

UT

Loca

Spa

San
Sea
Sac
Sid

Syr

Ten
Tex
Tra
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fHE NEW hUetEXUULLL VLUUD DArA bASE
Bata File No. I

----- --------------- ----- Card Column No. - --- ---------------------- --- - -
1 1 1 t 1 1 1 II 1 21 e2ede2LJ3JS33J,54344444444,145555555555666666666677777777779

1234567R9O 1345678901234tb /"01;345b /kU1I34b678901 34bb789012345678901234567890
Rec.
No. Lard (Kecord) Uontents
I F26 03214bwMVNAGANACA fN-1393 H4OAc BU U
2 1600+16 h 717L13910b5U-$.b N N .3814U U R N N
3 t700-1 6H 1 aLlJ91O6SO -8.bN H .7 U U U R N N
4 F27A 03224but)QNACA MACA TN-1393 PU Gu BU U
5 14:30+ 1H 2 4L13986bO -1l.bN N .3bl/U U R N N
6 14:45- 1H 1 2L1398650 -12.bN N ./ U U U R N r4
7 F2,7 032246uORNACA NMAA MN-1J,3 PU bc Bu U
8 15:15+ 8H 3 7L1396900 -8.3N N .06U U U R N N
9 15:35- 8H 1 iL-J9b900 -8.3N N .? U U U R N H
10 F28A 03?446cURNALA NACA TH-13'i3 P40CutbuU U
11 11:15+ 9H 512V139 66Z8V0811N N .4814U U R N H
12 12:00- 91H 1 2IV139 6678VO811H N .8 U U U K N N
13 F-28L 03244bulJHACA NACA TN-1393 PU UubbbJU U
14 12:55 1OH 3 /L13910'300-lb.4H N .d IbU U R N N
15 F28C 032446ulDNA NA MACA fN-1J'iJ r'U Lb lU U
16 15:30 llH 3 7LI391J?00-e1. H .4 U U U R N H
17 F30 03274beURMNACA MACA TN-139cJ P40AsAcGU U
18 16:00 13H1 2 V%139 8012V030YN N .U508U U W N N
19 F31A 032946cURhACA NALA TN-iJb3 V4OUu UU U
20 1030+114H 614Vt39 Z19OV0913N N .bIl4U U R H N
21 1130-114H1 2 V13! 7190V0913N H .d U U U R N N
22 F31B 032946ulDNACA NACA TN-1393 PU UbAsUU U
23 1550+215H 3 7Vl39 901JV1OhJN N .ISIIU U K N H
24 1800-215H1 2 V139 9016VIOlM M N .5 U U U R N N
25 F32A 03304buUrNAIA NMACA TN-1,3 VU Cb UU U
26 11:03 16H1 2 L1391t'-00-9.4 N N .b Z6U U R N N
27 F328 03304beCANACA NACA TN-1J3i3 VM Cb UU U
28 13:17 l/H1 2 L13911100-13.NH N .3 45U U R N N
29 F32C 033046cCANACA NACA TN-1393 PU LuCbBU U
30 1340+118H 512V1O /b8,8VO/lIN N .6413U U k N N
31 1430-118H1 2 Vt39 1898V071tN N .9 U U U R N N
32 F33 033146oCAHACA HAUA fN-1J33 PO LuCbVU U
33 1100+319Ht125V139 5712V0214N N .4411U U R N N
34 1345-3191H1 2 V139 571VO2i4H N l.OU U U W N N
35 F34 04014bo6ANACA MACA rN-1J33 P OCuCbi4Z +1.
36 1510+220H SZv139 6JlUV0312 H N .51i1J U U R N N
37 1640-220H 1 2V139 6310V0312 N N .8 U U U R N N
38 F35 040346nCAMACA NAOA TN-1393 P MAc C U U
39 16,22d1tH 3 7V139 9t12VOY13 N N .1313 U U R N N
40 16t47-21H 1 2V139 9112V0913 N N .3 U U U W N N
41 F36 040546wORNACA NAGA THN1393 e ObtbcL U U
42 17:25.22H 4 9Lt39 4750 -3.6 N N .4812 U U R h N
43 17:57-22H 1 2L1-39 4750 -3.6 H N ./ U U U K N "
44 F37 040646wORNACA NAGA TN-1393 P Obc BU U
45 1243.123H4 9 V139 465kVO407 H H .2Z13 U U R H N
46 1330-1233H 1 2V139 4658V0407 H N .4 13 U U R N N
47 f38A 040/46nNVNACA MACA TN-1393 N UCu I U U
48 1200+524H9 21V13911815V081b N N .611/ U U R N h
49 1650-524H 1 2V13911815V0816 N H 1.1 U U U R N N
50 f388 040746sWYNACA HACA TN-1393 H MUbAsl U U
51 1200+525H1023V13911815V0816 N H .111Z U U R N N
52 1650-525H 1 2V13911815V0816 N N .2 U U U R N N
53 F39 040846CYSACAMACA TH-1393 PsobtScc U U
54 1256+326E1535V139 8511V0305 N H .3410 U U R t H
55 1540-326H 1 2V139 8511V0305 N N .5 U U U R N N
56 F40 040946wNENACA MACA TN-1393 P45bt C U U
57 0945+127H 71ZL139 9150 -4.4 H N .U819 U U R N N
58 1055-127H 1 2L139 9150 -4.4 N N .2 U U U R N N

U

M N

MNm

MNm

N MN

N M

N MN

M N
U

MN 
U

NMN

MN 
M N1

M N

MNH

MN
NH

MN

MN
MN

U
MN
MN

MN
NH

MN
MM

U

NM

MN
Nm

U
N N
N H

U
HNM
HNM

U
MNN

N H
U

N N

N N
U

H N
U

H H

MN

UN N
U
M N

U
N N

U
N N

U
N N

U
MN 
NN

U
N N
N N

U
N N
N N

U
N N
N N

U
H N
N N

U

N M
MNN
U

N N
N N

U
N N
N N

U
N N
N M

N H

N N

*cPWkLp
N HMN N MswmwI
N NMH MSWmw
MmPR0-3F Fm~f
N NMM NNHN W
N N M NNKN W
rMmP*0-,3f FmCfN M M H N S rn ,

NN MN NNS Ms
MmP*3AHc
N NM NNMU mW
N MMN N NU mWMmF`3-5PFF-CT --
N MNh N N SWs
MmP3-5FFmCf
N N M H N L4s
MmPOSmncf
N N M M M 5m5
MmF`4P Sinf
N MN NNU mw
NN N - N N U mw
MmPE1 -2FSmCf
N M NM NNS Ms
N NM" NNSLMs
MinPNO-1ASiCf
N MN MNU mw
Mmpw0-2FsmCf
N NMN MS Ms
MP W1-?FSmcf
N MM" NHU mW
N M N NMhU mW
mP Wk~p
N N MNNS5Ws
N MN NM sWs
mP WkP~i in Hp
N N N N S Ws
N N N s Ws
MP WkPq in Hp

N N N N S WSN N N N N S. Ws

MP mO-2FWkCfN N N NU W

N N N MNU W
MP HpN N M UN UN N N N UW

MinPWkLp ,0P 9
N N N N U mw5N N N N u M aa

cP 0Pgx.3FFmCfN N N N N S MsN N N N N S Ms

CP UfzlFfs
N N " N NU W
N N N NMU w
cP )K2-.AWk~f
N N N N S Ws
N N N 14 N S Ws

2
2

2

1
2
2
1
2
2
1
2
2
1
2
1
2
1
2

2
2
2
2
2

2

1
2
2
2
1
2
2
1
2
2
1
2
2I
2
2
1
2
2
I.
2
2

2
2
I
2
2
1
2
2I

2
2

lI 11 III11aS22222222.333333333,34444444444t5555555sss6c6r66.6r66677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890
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THE NEW SUPERCOuLED CLOUD DATA BASE (Continued)
Lata File No. ?

-------------------- ------- Card Column No.------- -----
111111111 12222 322233333333334444444445555555,5bbb66bb6bbb7//7/77/718

12345678, 012345f678Y 01eS3456789012345bhtja0123456/89ol23456/890123456/89o123456789o
Fec.
No. IUard (kecord) Uontents
1 F43A 04144bnUTNACA NACA IN-1393 P Mbc U U
2 1040+230H 3 IL13910/00 -3.0 N N .1b08 U U R N N
S 1222-230H 1 ZL13910700 -3.0 N N .3 Ot U U K N tl
4 F4SB 04144bCYSNACA NACA TN-1393 P50St C U U
5 1222+231H245bL13910600 -4.0 N N .4010 U U R N N
6 1430-231H : 2L13910600 -4.0 N N .b U U U k N H
7 F44A 04154beCONABA NAUA TN-1,3Yi3 P40Acfsl U U
S 10t00*32H 1 2v139 9912V0506 N N .0520 U U R N N
9 10,20-32H 1 2V139 9912V050b N H .1 20 U U K H H
10 F46 042546o0RNACA NACA TN-1393 P 0A5 C U U
11 1600-134H1125V139 8911VO20$ N N .11o0 U U Kf N N
12 1723-134H 1 2Vl39 8911V0208 H N .3 U U U R N N
13 F47 042646wURNACA NAuA TN-13Y.3 P OkuScB U U
1J t230.235H 71JV139 S065Voa5 N N .3813 U U R N N
15 1430-235H 1 ?V139 5065vOUtp N N .b u U U R N N
16 F48A 04284SwUKNAGA HACA TM-139., P OA G U U
17 1050#336H 717V139 8313V0107 N N .0510 U U R N N
18 1400-336H 1 2V139 8313V0107 N N .e 10 U U R N N
19 F48S 042846wORNACA NACA rN-1393 K OA5sAc8 U U
20 1620+237H1228V13'Y10213V04U'i N N .1b13 U U R N N
21 1800-237H I 2V139l0213V040: N N .4 U U U HN N
22 F49A 042946wBRNACA NACA iN-1693 e OCubbl U U
23 1105-138H 4 9V139 7694VU0J14 N N .35e4 U U R N N
24 1145-138H I 2V139 7694V0914 N N .7 U U U K N N
25 11:53 39P I 2S13910400-15.0 N N 1.91/ U U R N N
26 11:54 39P 1 2S13910800-15.b N N 1.419 U U R H N
27 11s58 39P I 2S13911000-16.1 N N 1.020 U U K N N
28 12:04 39P 2 4S13911600-17.5 N N .7 e1 U U R N N
29 12:05 39P 1 253912500-18.9 H N .2 18 U U K N N
30 13:15-41H 4 9Vt39 7994V1013 N N 1.017 U U R N N
31 13:45-41H 1 2V139 7994V1013 N N l.bl/ U U R N N
32 1555+242?1842V139 Lb495V0714 H H .5720 U U R N N
33 1800-242H 1 2V139 6495V0714 N N 1.5 U U U K N N
34 F498 042946wURNACA HACA TN-1393 P USc C U U
35 12t45+40H 512L139 8200-10.6 N N .1823 U U R N N
36 13.15-40H 1 2L139 8200-10.6 N N .3 U U U R N H
37 F72 011847SEANACAHACA TN-14?4 POUN5 UU U
38 14:15 1 H I 2L1477100 -3.3 N N .20eSU U R H N
39 14:20 1 H 1 3Lt517100 -3.3 N N .122ZU U K N N
40 F78 02024/SEANACANACA IN-14e4 POO Cu UU U
41 10:53 2 H 1 2L1436800 -11.7 H N .3413U U R N N
42 10:57 2 H 1 2L1387000 -12.2 N N .1/1JU U R N N
43 11:01 2 H 1 2L1407100 -12.8 N N .2515U U R N N
44 11:07 2 H 1 2L1446600 -11.1 N N .4413U U k N N
45 11z12 2 H 1 2L1406500 -11.1 N N .1713U U k t N
46 F79 02024/PDXNACANACA TN-1424 PuOSc LIU U
47 15:36 3 H 1 2L1437400 -12.2 H N .211/U U K N N
48 15t43 3 H 1 3L1537400 -12.2 H N .1823U U R N N
49 15:53 3 H I 2LI477500 -12.2 N N . 1l.bU U K N N
50 F95 031047SMFHACANACA TN-1424 P1 UubbUU U
51 16:22 5 H 1 2L14711300-5.0 N N .5716U U N N
52 16:30 5 H 1 2L14711500-5.6 N N .641/U U R N N
53 16:40 5 H 1 2L14611000-4.4 N N .4415U U R N N
54 F99A 031547PIHNACANACA TN-1424 V-44AHi 8116 -
55 14:59 6 H 1 3L15812300-1.8 N N .1012, U RFt N N
56 15s08 6 H 3 8L15411900-6.9 N N .041? U WF N N
57 F998 03154/RWLNACA NACA TH-1424 P MSt U U
58 17:12 7 N 1 3L15210700-81.9 N N .0821 U U R N N

I
r

I

I

I

I
I

I
I

I
I

I
I
I
I
I
I
I
I
I
I
I

I
I

I
I

I
I
I
I
I

I
I
I

I
I
I
-6.
II

UI
U U cP 01-3NW&FLc
NH N N N N N N U W

NH N N N N N N N U W
U U cP a2-3FFmCf

NH N N N N N N N U W
NN N N N N N N N U W
U U cP Hp

NH N N N N N N N S wb
HN N N N N N H S WS
U U mP E0-2FCf
NH N N N N N N N L mW
NH N N N N N N N L mW
U U mP Hp

NH N N N N N N N U mW
NH N H N N H H N U mW
U U mP Hp

NH N H N N N N H S mS
NH N N N N N S mS
U U mP Hp

NH N N N N N N H S SW
NH N N N N N N N S SW
U U mP *2-3FFmCf

NNH N N N N H NNN S WS
NN N N N N N N N S WS
NN N N N N N N N S WS
NH N N N N N N N S WS
NN N N N N N H N S WS
NN N H N N N N N S WS
NN N N N N N N N S WS
NNN N N N N N S WS
NH N H H N H N H S WS
MN N N N N N N N S WS
NH N H N H H N N S WS
U U mP *2-3FFmCf

NH N N N H N N N S WS
NH H N N H N N N S WS
U U mP ClUSuCf
NN N H H N N N U U
NNNN N N N N U U
U U mP Ua*3FLc

HHNN H N N N HU U
NH N N H H N NU U
HNN N N N N N NU U
NNN N H N N N NU U
NNN N N N N H NU U
U U mP Ua*3FLc
NNN H N H N N NU U
NN N N N N N U U
NN N N H N N NU U
U U mP Ua}O-1FCf

NNmNN N N N N NU U
NNN N N N NH NU 'J
NN NN H N . N N U U
.71?4-7.8 cP TCIL.,lWSf
NNNN N N N N N U U
NHN N N N N N NU U

U U cP *IESf
NNN N N N N N N U U

1
2
2
1
2
2
1
2
2
1
2
2
1
2
2
1
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2I
2
2
1
2
2,
1
2
2

2
2
1
2
2
2
1
2
2I

2

I111l1l1l2222222222333333J3,5344444444445S55555555566666S6666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890
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I Aill t 11 *. I fil Nt W 1,11fl * rlattijl t it~t~l LIA* &-sI A IW.1 C ll ivlrd
Lid L i LIe No. 3

-Card Lolumn No.--------------------------------------
1I1:11!111.22d22J~iJ3,33oo3S34444444445b555555>55666666666677777/77l9}

I j456'$901d3456/890 34986780 ld345b783O0I234567890 I3456789012345b7-90 L3456189OPec .
No. Uard (Record) Contents
I F'O0A Olb4/(YSNACA NACA TH-1424 PbO bt U U U U U cP LpUf*3ACf 1
2 11:09 k H 2 6L15b11100-b.1 N N .1 l1215 U RFH N NN N NH N N N N N U U 2
3 11 15 8 H 1 2Lt4710Y00-5.b N N .3713U U R H N NMN N N N NY N N U U 2
4 11:21 8 H 3 8L15710/00-6. N N .*01d14 U WF i N NN N N N H N h N U U 2
S FlUOB 0,3b4c-,SNACA MAIA TN-1424 FbV bt U U U U U cP LpUf*3ACf t
6 15:10 9 H 2 Sl1 tO/50-7.Z N N .211216 U RP N N NH N N N N N N H U U 2
7 15s?1 9 H I 2L13310800-1.d N N .411315 U itF N N MN N N N N N N N U U 2
El 15:28 9 H 1 2L14810/50-7.2 N N .20131b U RF H N NN N N H N N Y N U U 2
9 15:37 9 H 1 2L14610600-7.2 N N .3j1Y31b U kf N N NN N H N N NH J U 2

10 FlOOC 03164O0MANACAA NAUH TN-1424 P1I Sc U U U U U cP *2-3AWf&Lc 1
11 18:07 tOH 1 2P1.4' bOOU-7.8 N N .241313 U Pf- N N NH N N N N N N U U 2
12 18:10 1OH 1 LP142 5100-/. N N .i1le U U kF N N NH N N N H N N N U U 2
13 FIOIA 031747eMUNACA iACA IN-14z4 i- b b.. El U U U U cP TCIL: 1
14 11:13 11H I 2L148 5zVO-10.0 N N .10 8 8 V RrF H N NM N N H H N N N U U 2
Il F1OIB 03174/M EMNACA NACA lN-1424 P 4 bc U U U U U cP Ua*1-2fCf 1
16 11:i3 12H 1 2L.14R .3600 b.6 N N .lz I / U 1'F N N NN N N H N N N N U U 2
17 12:22 12H I eL137 'UV - M.' N N .15 / b U WP N N NH H N NH H N N U U 2
18 13:01 12H 2 '1144 o.50 -5.3 N H .371013 U i N NM N H HN N N N U U 2
1Y 1t3:0 12H I 2L134 3500 -4.4 N N .2z d1Z U wP N N NH N N N N N N N U U 2
20 F102 031847LA NACA MACA TH-1424 P 1 As U U U) U U mT U{4NELc 1
21 12:37 13H I dL1481l800 -4.4 N H .341/j0 U WF N N NM N H N N N N H Umw 2
22 12:42 13H 2 5114411600 -4.e- N .lbl530 U kf N N MN N N N N N N UmW 2
23 13:05 13H 1 JL15411400 -S.YY N N.lb1416 U Wi N N MNH N N H N H N HUmw 2
24 13:12 13H I 2Lt4711400 -i.Y N N .0)8111 U MP N N MHN N N H N N UmW 2
25 13:21 13H 2 5L14611400 -3.Y N N .311/ZO U WP N H N N p H N N N N UmW 2
26 14:56 14H 1 eL14411tt00 -3.3 N N .u0ZU1 l U kF H N N N H N H H N N UmW 2
27 15:10 14H 1 21-i4011300 -1.7 h N .lbLO?9 U RF N N N N N N H N N N UmW 2
28 F1O3A 03194/eNNACA hACA TM-1424 P M Sc U U U U U u OPE2-3NLc 1
29 11:00 15H 1 ZL1501OOOO -3.9 N N .14Z544 U MP N N NH N N N N H N 0 U 2
30 11:34 15 1 2L14J 8900 -3.3 N .101617 U PF N N NN N N N H H N H 0 U 2
31 11:49 15$H I LI5110000 -3.9 N N .17lbZ9 U RF N N NN N N N N N H N 0 U 2
32 F103f 031947HC MACA NALA TM-1424 P U As U U U U u OPI2-3HLc 1
33 12 53 16E 1 2L1t211000 -8.3 N N .101tU U R N N NN H H N N H H 0 U 2
34 F104A 032047sOHNACA NAGA TN-14z4 P I As U U U U U cP *2MWkLc 1
35 14:36 17H 1 811 , 8100 -.-9 N N .Ub34U U R N N NH N N N H N H N 0 U 2
36 F1048 L032041-U0HNACA NACA rH-1424 P 7 Sc U U U U U cP *2HWkLc 1
37 l5iO:. 8HA 1 31156 6100 6.7 h N .2i1022 U RF N H NM N N N N N N N U U 2
38 15:07 18H I 9L144 6100 -6.1 N H . OZZb U RI H N NHHM H N N H N N U U 2
39 F105A 03Z14/wIHNACA hALA TN-14e4 P I bc U U U U U cP Uf3SWLc 1
40 1102 19H 2 4L135 5000 -/.2 N N .3N 1 1l U RF H H MN H N N N N H N U U 2
41 11:18 19H I 2.L12t 4900 -7.2 N H .Z41316 U RF N N NN HN H N NH N U U 2
42 11:38 19H 2 4L130 5200 -7.5 N N .5112 U U RF N N NH N N N H HN N U U 2
43 14:13 20H 1 2L135 5100 -6.9 N N .471bld U RI N N NM N N N N N N U U 2-
44 14:19 20H 1 2L131 5100 -b.9 H N .5S/1b8 U RF H NMN H H N H N N N U U 2
45 14:34 20H 1 2L132 5000 -6.1 N N .J/1720 U kF N t hN N H N N N N H U U 2
46 FtO5f 0321471N NACA MACA IN-1424 P 7 SC U U U U U cP Of3SWLc 1
47 15:07 20H 2 4L137 5100 -6.9 N N .35ZO U U R N N NM N HN HII N N H U U 2
48 15:20 OH 1 2L143 5300 -b.Y N N . 13115 U KF H N NH N H N N N H N U U 2
49 15:29 20H 1 21137 4500 -5.b N H .?bll18 U PF N N NM N N NH N H N U U 2
50 FIlIA 041547nHMHACA NACA IN-1424 P M Sc U U U U U cP O-IA&FCf 1
5t 12:25 22H I 3L15712400 -8.3 N H .03 bil U RF H N HN N N H N N H H U U 2
52 12:34 22H 1 3L.1571?400 -8.9 h N .N U15 U U K N N HN N H H N N N H U U 2
53 F1116 04154/bENHACA NALA TN-1424 P45 Sc U U U U U cP O-lFCt 1
54 13:10 22P 1 3P157 9b00-10.0 H H .?529j U U R N N MH N N N N N N H U U 2
55 13:16 22P 1 eP139 9100-10.0 N N .3129 U U R N N MN H N H H N N H U U 2
56 F112 041647KS MACA MACA TN-1424 P28 Cu U U U U U eP FwCIl*Fuf 1
57 11:06 23E 1 3L15711500-15.0 N N .10131b U RF N H MN N N N N N N N 0 U 2
58 11:59 23E 3 9L16310600-14.4 m N .14131b U KF N N NM N N N N N N H 0 U 2

11111111112222222222.3J3334333344444444445555555555S66666666667777777177
12 3456789 ol 23456789 o123456 7 89olz3456 78901234567890123456789012345678901234sb7890
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rAbLE A-'4. !HE NEWM bUPLkLUuLEVI CLLoUD UATA BAbE (Cn'. knuelij
Data ~ i e No. 4

----- ----------- Card Goiwan No. -------------------- ---

1111 11 I e22222?22JJ3,33,333334444,44.4445555555555,666S6t~bb777/77717/8
123456)890le34b&678U1d0e34b-b/8901.345b/89012J,456/89012345678901234!5&789012,3456,899

Re-C.
No. Card (Record) LContents
I F 113 041)4/UMAHACA NAGA [N-1424 P11 Ac U U U U U c *e'SWAFmGf 1

I 10 :27 24E I 3LI/011i'00-10.kb N N .ldlOI? U ki- N N NmH N hNN N4 H N U U 2
lOt49 e4k~ I )LlbOl1600-11.1 N N .25 910 U k~ N M N NH N H tf Ht1 UI UI 2

4 1 0 ,59 24E 1 3L1'./1Ib00-1l.1 N N I1 e 9I ' U kF N MNH H H N " N, N U U 2
¶5 1 1:05' 24E 1 3L 16011,30 0-1 0.h N N .3311 iJ U R N N NH H N M N N V M t1 u 2
C, 11:1' Ž4E I 3116411000-10.0 N4 M ./I /1U U kF N " N MN H H N! N N N U UI 2
1 1.21 24E 2 16LI6110850 -9J.4 N N .11 8j U U K N N NH N N N N N H LI UI 2

R F110 042.34 /wN8NAfCA MACA TN-1424 V3,3 Sc Uj U U U U d-' £4FGf5WLc 1
9 jlt45-?7H 616114e 5500 -4.4 N N .241112 U RF N N MNH N N H tN H N U U 2
10 F120 042547NR MNAGA NAtA rm-14e4 PI',5 Lu U LU U U U cF- Lfajsp 1
11 12:31 'SP I 3Plb7 9800 -6.9 N N .?blolb U RF N M N NH M N hN N, H N U U 2
12 12:34 283P I 2PI4011t.00U11.7 N N .231,314 U W~ N N NHi MN N H m, H N Ui UI
I1J 12:40 28F 4L13111200-11.1 N N .43135 U U k N NMMHH N N H N K N U U 2
14 12:49 2k:E I2L'1b1i1000-11./ N N .2b1l3 b U K~ N N hN NM N h N " N Li U ?
15 13:21l e6E 1 ?L16012400-lo.J N N .9j41' U U W N N MNM H14 tf N N N N U LI 2
16 C,122 042747nU]HACA NAGA IN-1424 P4Z Cu U Ui UI U U I'n fip.UaUpcy 1
17 11:38 30E. 2 bLlb5l4750-Ie.5 N N .46121b1, u 1KF H N NM N N N N N R N U UJ 2
18 11:51 30E 1 3LII-215200-12.d g N .5t.314ez4 U WFN N NM NH N N N N No H IJ Ui 2
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30 14:06 6H 411L16610?00-10.0 N N .1523 U N R N N MN MU U U N U U S-mW 2
31 14:20 7H 514L1679900 -10.6 N N .09lU4J N R N N NM HU U U N U U S-mW 2
32 14:26 8H 3 9L17110100-10.0 N N .101543 N R N N NN MU U U N U U U W 2
33 14:34 9H 3 8L16310150-10.0 N N .1J1634 N R N N MN HU U U N U U S-mW 2
34 170A 031248oORHACA NACA TN-1904 P OSc U U U U U mP *1-35WkLc 1
35 14:29 1H I 2L1486500 -3.3 N N .101221 N R N N MN HU U U N U U U W 2
36 14:52 2H 3 7L1496700 -4.4 N N .J41517 N R N N MN HU U U H U U S-mW 2
37 15:51 3H 1 3L1728700 -8.9 N N .1120 U N R N H NN HU U U H U U b-mW 2
38 15s53 4H 1 31L1738300 -8.9 N N .22?429 N RI N N MN HU U U N U U S-mW 2
39 16:02 5H 411L1768000 -7.8 N N .041529 N RI N N NN HU U U H U U S-mW 2
40 171 031348oORNACA MACA TN-1904 P UCuCb8 U U U U mP LpTr 1
41 13:20 1H 1 3L1788700 -8.9 H N .211122 N RI N H NH MU U U H U U U W 2
42 13:22 2H 3 9L1819400 -8.9 N N .391028 N RI H N MN NU U U N U U U W 2
43 13:25 3H I 2L1398400 -10.0 N N .382930 N RI H M N MU U U N U U S-mW 2
44 13:29 4H 31QL1479550 -11.7 N N .b5Z7 U N RI N H NM MU U U N U U S-mW 2
45 13:41 5H 2 5L1548900 -11.7 N N .362641 N RI N N MN NU U U N U U S-mW 2
46 13s47 6H 1 2L1348550 -11.7 N H .3621 U N RI H N NM MU U U N U U U W 2
47 13s55 7H 2 5L1508100 -8.9 N N .5923 U N RI N N NM HU U U H U U S-mW 2
48 14t02 SH 1 3L1688200 -9.4 N N .3621Z2 N RI N N MN MU U U H U U S-mw 2
49 14sO5 9H 1.3L158300 -9.4 N N .211122 N RI N N MN NU U U N U U U W 2
50 14s08 10H 1 31-1698500 -9.4 N N .4845 U H RI N N MN HU U U N U U S-mW 2
51 14:19 11H 1 3L1548200 -7.8 N N .4821 U N RI N N NM HU U U N U U b-mW 2
52 14s25 12H I 3L1507800 -8.3 N N .5921a2 N RI N N MN MU U U N U U U W 2
53 14.30 13H 410L1449200 -10.6 H N .2518 U N RI N N MN HU U U N U U S-mW 2
54 15:06 14H 3 8L1557700 -8.9 N N .501822 N RI N H NM NU U U N U U U W 2
55 15:31 1SH 410L14312000-16.1 N N .5635 U N RI N N MN NU U U N U U S-mW 2
56 1S:07 16H 2 9L17311800-16.7 N H .882028 N RI N N NN NU U U N U U U W 2
57 16:15 17H 2 9L17511800-16.7 N H .722128 N RI N N MN MU U U N U U S-mW 2

1111111111222222222233333333334444444444555555555566s66666677777777778
12345678901234567890 1234567890 1234567890 1234567890123456789012345678901234567890
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THE NEW SUPLRCOOLEL' CLOUD DAfA BASE (Continued)
[late Ifle No. 8

---------------------------Card Column No.----------------------------------
111111111l2zz22z22J3J.3333J3 344444444445555555555666666666677777777778

12345678901234567890123456/890123456/U901234567890123456789012345678901234567890

Card (Record) Contents
031948cCANACA NACA TN-1904 P MCu UU U
11 3 8L16211400-16.7 N N .881? U N RI h N
2H 2 4112711500-16.7 N N 1.21117 N RI N N
3H 2 5115512200-18.9 N N .920911 N RI N N
032248oCANACA MACA TH-1904 P OAsAcUU U
1H 412L17913000 -7.8 N N .1423 U N RI N H
2H 2 5L1557900 -7.8 N N .0724 U N RI N N
032248oORNACA NACA TN-1904 P OCbCuUU U
1H 1 2L1486700 -6.7 N N .17454/ N RI N N
2H 1 3L1567300 -8.3 N N .272437 N RI N H
3H 1 31596000 -7.8 N N .282025 H RI N N
4H 2 5L1456700 -8.3 N N .232537 N RI N N
5H 411L1728800 -11.7 N N .242534 N RI N H
6H 1 3L1628000 -10.6 N N .69z022 N RI N N
7H 3 71498900 -11.7 N N .56zo06 N RI N H
8H 1 3L1569200 -12.8 N N .6s22 U N RI N N
9H 2 5L1379700 -13.3 N N .a6a323 N RI N N

10H 2 511629900 -14.4 N H .9532 U N RI N N
11H 410L1559800 -15.6 N N .4626 U N RI N N
12H 1 3L16110300-16.7 N N .6331 U N RI N H
032348MFRNACA NACA TH-1904 Pl3CuCbUU U
1H 2 51163 9900-10.6 N N .371318 N RI N N
2H 4111169 8800 -9.4 N N .2916 U N RI N N
3H 3 8115211500-12.2 N N .54z5 U N RI N N
4H 1 2L14011900-11.7 N N .5327 U N RI N N
5H 3 7114911600-10.6 N N .332729 N RI h N
6H 2 5L14410200-10.0 N N .682t U N RI N N
7H 2 51148 9800 -7.7 H N .3726 U N RI N N
032448oCAMACA NACA fM-1904 P OCuCbUU U
1H 3 8115113000-19.4 N N .1050 U N RI H N
2H 1 3Li57 8800 -9.4 N N .282645 N RI h N
3H 1 3160 9100 -8.3 N N .582745 N RI N H
4H 1 31165 9300 -8.8 N N .432943 N RI H N
032948cCAMACA NACA TN-1904 P OCuCbU U U
1H 1 3117013700-13.9 N N .782327 N RI N N
2H 1 3119513700-14.4 N N .2628 U N RI N N
3H 3 9118411800-10.6 N N .7423 U N RI N H
4H 1 316811700-10.0 N H .642324 h RI N N
5H 2 5115812100-10.6 N H .9824 U N RI N N
6H 1 3115211750-11.1 N N .6118 U H RI N N
7H 1 3116211500-10.6 N N .6132 U N RI N H
8H 2 5114011400-10.0 N N .9825 U N RI N H
9H 2 SL15810400 -8.9 N N .8823 U N RI N N

10H 1 3LI5711600-i0.6 H N .842022 N RI N N
11H 1 3Ll5413600-15.0 H N .40 U U H RI N N
12H 1 3118714800-15.0 N N .462326 H RI H N
13H 1 3117014500-14.4 N H 1.714 U N RI N N
14H 1 3L17214600-14.4 N N 1.219 U N RI N N
15H 1 3117913700-12.2 N N .9425 U N RI N N
16H 2 5L16311800 -9.4 N N 1.12528 N RI N N
040248RDDNACA NACA TN-1904 P MAcAsU U U
1H 3 9L17213100-12.2 N H .182228 N RI N N
2H 513115013100-11.7 N N .0127 U H RI N H
040548SEANACA NACA TM-1904 P UAcAsU U U
1H 2 7122411450-16.7 N N .041524 N RI N H
2H 3 8115014700-24.4 N N .0410 U H RI N N
3H 410L144 9200-12.2 N N .0931 U N RI N N
4H 3 9L179 9400-14.4 N N .082728 N RI N N
5H 2 5L162 8000-10.0 H N .0924 U N RI N N
11ll1l111 22222222Z23333333J3344444444445

12345678901234567890123456789012345678901234567891

U U mP *0-2FFmCf 1
NN NU U U M U UO W 2
NN mU U U H U U O W 2
MN mU U U M U UO W 2
U U mP Cf 1

NN NU U U M U US mS 2
MN NU U U M U US mS 2
U U mP *<lFCf 1

NH mU U U MU VS mS 2
NN NU U U N U UU W 2
NN NU U U M U UU W 2
HN mU U U M U US-mW 2
HN MU U U N U U S-mW 2
NHNU U U M U UU W 2
NH mU U U M U US-mW 2
MN mU U U M U US-mW 2
NH mU U U N U U S-mW 2
NH mU U U H U U S-mW 2
NN mU U U M U US mS 2
NH mU U U M U US-mW 2
U U mP CyLpTrSmCf 1

N NU U U H U UU W 2
*NN U U U M U UDU W 2
NN NU U U M U UU W 2
NH mU U U M U UDU W 2
MN mU U U M U US-mW 2
NH mU U U M U US-mW 2
NH mU U U M U US-mW 2

U U mP CyLpTr 1
NH mU U U M U US mS 2
NNH U U U M U UU W 2
MNHNU U U M U US-mW 2
NHHNU U U N U US-mW 2
U U mP WktHp 1

NH NU U U M U US-mW 2
NN HU U U N U UU W 2
HN HU U U M U US-mW 2
NM mU U U M U US-min 2
MM HU. U U N U U U W 2
NN mU U U H U US-mW 2
NM NU U U M U US-mW 2
HM HU U U M U UU W 2
N mH U U U M U UU W 2
NH HU U U N U UU W 2
NNH U U U M U US-mW 2
MIN U U U M U US-mW 2
M mN u U U H U US-mW 2
NH MU U U M U US-mW 2
IH mU U U M U UU W 2
NH U U U M U UU W 2
U U mP P*O-lACf 1

MN mU U U H U UU W 2
HHNU U U M U US mS 2
U U moP *0-lE&ALc I

M mH U U U H U US mS 2
NH HU U U M U US mS 2
NH mU U U M U US mS 2
MN HU U U MU VS-mW 2
MN mU U U M U US-mW 2

5555555555666666666677777777778
0123456789012345678901234567890

lAol-E A-4.

Rec.
No.
1 174
2 14:02
3 14:08
4 14tl5
S 175A
6 12t32
7 13:58
8 175
9 14:09

10 14,14
11 14s19
12 14:23
13 14:39
14 14:55
15 15:05
16 15t11
17 15:14
18 15:19
19 15:27
20 15.34
21 176
22 14:02
23 14:08
24 14:15
25 14:21
26 16:24
27 16:55
28 17,03
29 177
30 13:29
31 14:51
32 14:58
33 15:05
34 179
35 12:03
36 12:17
37 12:25
38 12:32
39 12:39
40 12:44
41 12:48
42 12:57
43 13:02
44 13:15
45 13:29
46 13:33
47 14:00
48 14:26
49 14,28
50 15:47
51 181
52 15:10
53 15:15
54 183
55 14:26
56 14:49
57 15327
58 15:45
59 15,54
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-'I

IAlI A 4. lIII *M W ¶.UIUl 4.Ull. t Ii CLUUU UA rA itAjF (Cont inted)
'" 1t m I I e NQr. *j

----- --------- Lard Uolumn Noo------------------------------------
11111111112z-22.222zaz J3333J3334444444444b55555555566666666667777777l7tI

123456789012345678901.345C /8u123456'89ulJ4567890123456789012345678901234567890
Rec.
Mo. Gard (Record) Content5
I 183A 040548SEANAGA MACA TN-lO4 F' OAc u U U U U mP O-1E&ALc 1
2 15:59 1H 3 6L179 7900-11.1 N N .2837 U N kI H N NMN U U U N U U U mW 2
3 16:10 2H 3 SL157 7900-11.1 H H .244/ U N RI N N NM HU U U H U U U Mw 2
4 16,19 3H 410L161 b000-11.1 H N .101722 N RI N N NN NU U U N U U U W 2
5 16:29 4H 514L162 8000-10.0 H H .11J23 U H RI N N NM MU U U N U U U mW 2
3 1S635 5H 2 51156 8000-12.2 H N .2818 U N WI N N NM NU U U N U U U mW 2
7 16841 5H 51351160 8100-lz.? N N .11212? N HI N N NN NUi U U N U U U mW 2
8 17:26 7H 5141166 8100-10.6 H N .1321 U N RI N N NM NU U U H U U U mW 2
9 15:14 8H 2 6116814650-25.0 H N .0320 U N RI N N MM MU U U N U U S-mW 2
10 15:21 9H 1 31.92 9500-14.4 N N .14b U N HI N N NH MU U U N U U S-mW 2
11 15:33 10H 1 3L172 9000-12.8 N N .1850 U N hI N N HN NU U U N U U S-MW 2
12 1839 040548SEAHACA HACA rN-1904 P OUuCbU U U U U mP CO-lE&ALc 1
13 14:05 1H 1 3L17112700-21.7 N N .4Y29 U N RI N N NM NU U U H U U S-mW 2
14 14:31 2H 2 5L16310900-lb.1 H N .3721 U N RI N N NH MU U U N U U U W 2
15 14:36 3H 1 3L17511600-19.4 N N l.z20 U N RI N N MN MU U U H U U U W 2
16 185 O4O648cORNACA MACA rTN-194 P4zcu U U U U U Mm R3-4NHW&FLc I
t7 20:10 1H 1 31-182 8900-10.0 N N .612225 N HI N N NNM U U U H U U U W 2
18 186 040948nCANACA NACA TN-1904 PzOAc U U U U U mPkW4-5SWkLc 1
19 12:51 1H 1 3L17312000-11.1 N N .081426 N RI N N MN MU U U N U U U W 2
20 12:59 2H 1 3L16310900-10.0 N N .Ob331 N RI H N NMN U U U N U U U W 2
21 13:10 3H 2 5Ll50ObOO-08.9 N N .323.9 U N RI N N MN hU U U H U U U W 2
22 13:40 4H 2 6Ll6611200-10.6 N N .163/ U N RI H N NH MU U Ji N U U U W 2
23 13:53 5H 3 71L14912400-12.8 N N .1529 U N RI N N NMM U U U N U U S-mW 2
24 187A 041048sORNACA NACA TN-1904 P6OSc U U U U U Mm WkHp? 1
25 12:34 1H 2 61185 8900-10.0 N N .2420 U N RI N N N NU U U N U U U W 2
26 187B O41O48nHVHACA NACA TN-1904 P MAc U U U U U Mm WkCy? 1
27 16.14 1H 3 9L17413zOO-ll.l H N .1210So N RI N N NH HU U U N U U S-n-W 2
28 15:24 2H 3 9L1841J300-15.0 N N .!1// U N RI N N MN MU U U N U U U W 2
29 15S40 3H 411L17213100-13.3 N N .0813 U N RI N N MN MU U U N U U S mS 2
30 187C 041048sWYNACA MACA IN-1904 V Muu U u UI U U c BtCfS2s&3M 1
31 15:59 114 3 9L18313000-11.1 N H .392230 N RI N N NH N U U U H U U U W 2
32 16:05 2H 2 bL17512900t-11.1 N H .24e122 N RI N N NN NU U U N U U U W 2
33 14:41 3H 1 3L18612700-14.4 N N .4516 U N RI N N NN NU U U N U U U W 2
34 189 041248wH8NACA NACA FM-1904 P34CuCbU U U U U cP EI-25wkwf I
35 13:34 1H 1 2L134 9000 -5.6 N N .6522 U N RI N N NN MU U U N U U U hi 2
36 13:46 2H 2 611/3 7000 -6.7 N N .OlS U N RI H N NM MU U U N U U U W 2
37 14305 3H 512L148 8400 -6.1 N N .2612 U N RI N N N.N-U U U N U U U W 2
38 14:12 4H 2 6L187 9000 -6.7 N N .2311 U N HI N N NM MU U U N U U U W 2
39 15:08 5H 2 51164 /800 -8.3 N N .6926 U N RI 9 N NH MU U U N U U S-mW 2
40 189A 041248wNBNACA NACA TH-1904 P34Ac U U U U U cP *I-25Wkwf I
41 14:36 1H 411L16810900-11.1 N N .0t1/ U N KI I N N NN MU U U N U U S-mW 2
42 14:43 2H 41tL16711100-11./ N N .14ZO U N RI N N NN MU U U N U U U W 2
43 14:50 3H 3 8115611100-11.7 N N .162021 N RI N N NH NU U U N U U S-mW 2
44 14:59 4H 617116711400-12.8 N N .081516 N RI N N NH NU U U H U U S-mW 2
45 193 041648DETNACA HACA TN-1904 P 6Ac U U U U U cP Fmaf I
46 11:22 1H 3 8L15310000 -3.9 N N .3111 U N RI N N NM MU U U N U U U W 2
47 11:30 2H 2 51151 9900 -3.9 H N .30UtUY N RI H N MN MU U U N U U U W 2
48 11s42 3H 5151.7511100 -8.9 N N .251012 N RI N H NNH U U U N U U U W 2
49 193A 041648 MIMACA NACA TM-1904 P Ssc U U U U U cP ](1FFmCf I
50 12:22 1H 5121148 5800 -3.9 H N .281317 N RI N N MN HU U U H U U U W 2
51 12:53 2H 3 71148 4300 -5.0 N N .2914 U N RI N N NM MU U U H U U U W 2
52 15:58 3H 3 81152 4200 -7.2 N N .131214 N RI N N NM MU U U H U U U W 2
53 194 041748clANACA NACA TN-1904 H 9Acc U U U U U eP E3-4AWf 1
54 12:49 1H 2 6L16713100 -5.0 N N .030/ U U RI N N MN MU U U N U U U W 2
55 12:55 2H 410L14814600 -6.1 N N .2413 U U RI N N NN N U U U N U U U W 2

1111111111222222222335333333344444444445555555555666666666677777777778
123456789012345678901234567890123456/8901234567890123456789012345678901234567890
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TABLE A-4. THE NEW SUFLRCULILLU ULUUU UArA bAbE (Continued)
Clata File No. 10

---------------------------Card Column No.------------------
11111111112222222223433333334444444444S555555S5666666666677777777778

123456789012345678901234567890123456/8f901 34567890123456789012345678901234567890
Rec.
No. Card tRecoro) Uontents
1 197 043048MRYNACA NQCA FI-1904 P OCb U U U U UJ mP Hc 1
2 ±2x35 IH 2 5L143 6700 -4.4 N N .10t048 N RI N N NN N U U N N U S-mW 2
3 198 050448'vORNACA hACA TH-IY04 P OAc U U UJ U U mP Hc? 1
4 11s20 1H 2 6116710400 -3.3 N N .071550 N RI N N NH N N U U N N U U W 2
5 11.44 2H 3 8L1b212000 -6.1 N N .07Zb4Z N RI N N NH N N U U N N U U W 2
6 11t56 3H 3 8L15812100 -6.1 N N .0750 U N RI h N NH N N U U N N U U W 2
7 198A 050448wORNACA NACA TH-1904 P OCu U U U U U mP Hc? 1
8 13t30 4H 1 31161 6800 -5.6 N N .3/1735 N RI H N NH N N U U N N U U W 2
9 199 050$485EANACA NACA TN-1904 P OAcA5U U U U U mP SmCf2SWkLc 1

10 13:50 1H 2 b119111800 -6.1 N N .163b38 N RI N H NH N N U U N H U U W 2
11 13:56 2H 2 5L15112000 -5.b N h .302b44 N RI N H hN H N U U N H U U W 2
12 16:06 3H 2 5116313400 -9.4 N H .174/ U N RI N H NH N N 'J U N N U S-mW 2
13 16t10 4H 3 5L15813700 -8. N HN .14?540 N RI N H NH N N U U N N U S-mW 2
14 200 050648SEANACA NACA TN-1904 P OCuubU U U U U mPk2FSmCf I
15 13s53 1H 1 3116511000-10.0 N N .992324 N RI N H NH N H U U N N U U W 2
16 13:56 2H 1 3L.5710000-10.6 N N 1.4Z12b N RI N N NH N N U U N H U U W 2
17 13s58 3H 1 3L154 9500-10.0 N N .?02124 N RI N N NH N N U U N N U U W 2
18 14t03 4H 1 31165 9100-10.0 N N .6d2425 N RI N N N N U U N N U U W 2
19 14:05 5H 1 2L145 9300 -9.4 N N .6722 U N RI H N NH N N U U N N U U W 2
20 14:12 6H 1 3L17210500-12.8 N N .6823 U N RI N H NH N H U U N N U U W 2
21 14:15 7N 1 3L173 9300-11.1 N N .6918a1 N RI N H NH N N U U N N U U W 2
22 14:17 81 1 31162 9000-10.0 N N .4519Z5 N Rl N N NH N N U U N N U S-mW 2
23 14:21 9S4 2 51157 8900-10.6 N N .1226 U N RI H N NH H N U U N H U U W 2
24 14:32 10H 1 3L173 9700-11.7 N N .6221 U N RI N N NN N H U U N H U S-mW 2
25 14:35 11H 1 3L160 9200-10.6 N H .3922 U N RI H N NH H N U U h H U U W 2
26 14:37 12H 1 31170 8900-10.0 N N .5022?9 N RI H H MN N N U U N H U U W 2
27 14:45 13H 1 21149 9000 -9.4 N N .6824 U N RI N N NH N H U U N N U U' W 2
28 14:50 14H 1 31169 8500-10.0 N H .492122 N RI N H MN N N U U N H U U W 2
29 14:54 15H 1 3L165 8200 -8.9 N N .6925 U N RI N N NHMN N U U N N U U W 2
30 15:14 16H 3 9117311100-14.4 N N .0822 U N RI N N NH N N U U N N U S mS 2
31 201 050748wORNACA MACA IN'-1904 P OCbUuU U U U U mPk*6FSmCf 1
32 14:04 1H 1 3L15413300-17.8 N N .8821 U N RI N N NH N N U U N N U S-mW 2

p 33 14:09 2H 1 3L17613800-2U.6 N N .8624 U N RI N H NH N N U U N N U S-mW 2
34 14:37 3H 1 3L5715000-23.3 N N 1.32224 N RI N N NH H N U U N N U U W 2
35 14:45 4H 1 2114414600-21.7 N 4 1.32428 N RI H H N N N U U H N U S-mW 2
36 14:49 5H 1 2L13914800-21.1 N N .032b U N RI N N NH H N U U N N U S mS 2
37 15:12 6H 1 3L19314400-21.7 N H .02 U U N RI N N HN N H U U H N U S mS 2
38 17:04 7H 1 3118211700-14.4 N N .392428 N RI N N NH H N U U N N U S-mW 2
39 20tA 050748nCANACA HACA TN-1904 P OAcA5U U U U U mP SrPg6FSmCf 1
40 16:18 1H 1 3L155 9000-10.0 N N .0308 U N RI N H NH N N U U N N U S-mW 2
41 16s33 2H 2 6115010500-13.3 N N .1014 U N RI H H NH N N U U N N U S mS 2
42 16t39 3H 1 3L11611300-15.6 N N .2622?8 H RI N N NH N H U U N N U S-mW 2
43 202 051248wORNACA NACA TN-1904 P UAc U U U U U mP *(1FCf 1
44 17:43 1H 2 6118911000-10.6 N N .241839 N RI N N NH N N U U N N U U W 2
45 17,46 2H 1 3L18010000 -s.9 N N .22aa4z N RI N N NM N N U U N N U U W 2
46 18:12 3H 2 6118513000-16.1 N N .0716?5 N RI NH MN N HN U U H N U U W 2
47 204 051448eVITHACA MACA TH-1904 P MCuCbU U U U U Mm *6-8FFmC;1 I
48 12x40 1H 1 3L164 9200 -8.9 N N .181116 N RI N H NH N N U U N N U U W 2
49 12:43 2H 1 3L166 9200 -8.3 N N .06 U16 N RI N N NN H NU U N N U U W 2
50 12z46 3H 1 S3164 9200 -8.3 N N .14 U14 N RI N H NM N N U U N N U U W 2
51 12:57 4H 2 6115911000-12.8 N N .t717 U N.RS N H NH N H U U N N U U W 2
52 13:01 5H 1 3116311700-13.3 N N .271U21 N RI N H MM N N U U N N U U W 2
53 13s04 6H 1 3L17411400-13.3 N N .411924 N RI N H NH N N U U H H U U W 2
54 15:48 7H 3 9117115000-16.7 N H .311/25 N WI N H NH N N U U N N U S-mW 2
55 15:55 8H 1 3116413900-14.4 N H .29 U17 H RI N N NH N N U U N N U S-mW 2

1111i111111222222Z2223333333333444444444455555555556G6666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

A-22

f



TIALL A-4. IHE NEW bUPERUUULED CLUUU vATA BASE (Continued)
Uata File No. 11

---------------------------…Cad Columnn No.--------------------------------------
1111111111222222222233333333334444444444555555555566666666b6777/7777778

1234567890123456789012345b/89012345b/89Ol345678901234567890123456789012345678SO
Rec.
No. Card (Record) Contents

1 204A 051448eMTNACA NACA TN-1904 P MSc U U U U U Mm E4-SFFmCf 1
2 13:11 1H 3 9L16111300-12.8 H N .2616 U N RI N N NH H N U U H N J U W 2
3 13:17 2H 3 8L14712200-14.4 N N .ZY1822 N RI N N NH N H U U N h U S-mW 2
4 13:27 3H 3 9-15813200-1>.6 H H .211824 H RI H N NH N H U U N H U S-mW 2
5 13:32 4H 2 6L17013000-13.9 N H N.21l9O N RI N N NH N H U U H N U S-mW 2
6 205 051548cMNNACA NACA TN-1904 P 6ScAcU U U U U cP 02-3FFmCf 1
7 11:05 1H 3 81160 8900 -5.6 H N .121213 N RI H H NH N H U U N N U U W 2
8 11:45 2H 3 8L16310900 -8.9 N N .271218 N RI N N NH H N U U H N U U W 2
9 11:16 3H 3 8L159 t900 -5.6 H N .321516 N RI N N MHM N U U H H U U W 2
10 205A 051548 WINACA NACA TN-1904 P 6CuCbU U U U U cP U0-2FFmCf I
11 11t31 1H 1 2L14611200 -9.4 N N .381/19 H RI H N NH H NH U U N N U U W 2
12 11:35 2H 2 6L16511200 -9.4 H N .461718 N RI N H NH N N U U N N U U W 2
13 11:13 3H 1 2Lt42 9800 -6.7 H N .45 915 H RI N N NH N H U U H N U U W 2
14 12:14 4H 1 3L17911800-lU.0 H N .451Z17 N RI N N NH N N U U N N U U W 2
t5 12:40 5H I 3116213600-11.1 N H .541.521 H RI N H NH N H U U H H U S-mW 2
16 206 051648sNJNACA NAGA TH-1904 N OAc U U U U U rT PSmOf 1
17 13:33 1H 1 4121814100 -8.3 N N .071520 N RI H H NH N H U U N N U U W 2
18 13:37 2H 3 8L15814200 -7.2 N N .222021 N KI N N NH N U U H H U U W 2
19 13:45 3H 2 5L16214500 -7.8 N H .lZUZ1 N KI N K NH N H U U H N U U W 2
20 207 051848wPAMACA NACA TH-1904 P35CusbU U U U U cP Nym5FCf I
21 14:04 1H 1 3L16313600-12.8 H N 1.219 U N RI N N NH H N U U H N U U 1 2
22 14:07 2H 2 5L15613300-13.9 H N .8218 0 N RI N N MNH N U U N H U U W 2
23 14:11 3H 2 5L13913800-12.8 H H 1.119 U N RI N N NH H N U U N N U U 1 2
24 14s20 4H 1 3117413600-13.9 N N1.220 U H RI H N NH H N U U H H U U W 2
25 14:22 5H 1 3L15913600-13.3 H N .781718 N RI h N NH N N U U H N U S-mW 2
26 14:24 6H I 3115313800-13.3 H N .791521 H RI N N NH : H U U H N U S-mW 2
27 14:29 7H 1 3117413900-13.3 N N 1.70815 H WI H H NH N H U U N N U U W 2
28 14:35 8H 1 3L18014300-15.6 N N 1.21415 N RI N N NH H N U U N H U U W 2
29 14:38 9H 1 2114914400-15.0 N N 1.01316 N RI H N NH H N U U H N U U W 2
30 14:40 10H 2 5114413300-13.3 N N 1.018 UJ N RI H N NH N H U U H N U U W 2
31 14t44 11H 1 2L130t2400-11.7 H N .751119 N RI N N NH N N U U N N U U W 2
32 15t13 12H 1 3115612200 -8.3 H N 1.01416 H RI H N NH N H U U N N U U W 2
33 209 052O48cCANACA NACA TN-1904 P OSeAcU U U J U Mm Hp? 1
34 18:11 11 1 3L18912100-12.2 H N .041036 H RI H N NH N N U U H h U U W 2
35 18:25 2H 4 3L189 8100 -5.0 H N .OYZZ30 N RI H H NH H N U U H H U S mS 2
36 18t36 3H 3 9L183 8100 -6.1 H N .211922 N RI N M hH H N U U N N U U W 2
37 18:40 4H 2 61182 8200 -6.1 H N .101516 H RI N N NH N H U U N N U U W 2
38 2 1123485LENACA NACA TN-Z306 P 6Sc C U U U U c u2-4FCf 1
39 11,18 1H*2 6L166 6600 -8.3 H N .8812 U UR H N NH H U U U N U U U U 2
40 11:50 2HW2 6L174 5900 -7.2 H N .511Z U UR H H NH H U U U H U U U U 2
41 11:55 3H*3 8L167 5900 -7.2 H N .4514 U UR N H NH N U U U N U U U U 2
42 12:O2 4H*2 6L167 5900 -7.2 H N .b613 H UR N N NH N U U U N U U U U 2
43 12:08 5H*2 5L163 5700 -7.2 H H .8512 U UR H H NH H U U U N U U U U 2
44 12:15 6HO2 5L163 4600 -5.6 H N .7413 U UR N H NH N U U U N U U U U 2
45 3 112348LE NACA NACA TH-2306 P bSc C U U U U c E2-3FCf 1
46 12:18 1H1410L145 t100 -7.2 N H .34 9 U UR H H NH N U U U N U U U U 2
47 12:29 2H*2 5L147 4900 -Z.Z N N .5213 U UR N N NH H U J U N U U U U 2
48 12:38 3H*2 51141 bOOO -7.2 N H .7414 U UR N N NHN U U U H U U U U 2
49 4 030849 LMNACA NACA TN-2306 P bbc G U U U U c U 1
50 14:06 1H1514L166 5800 -3.9 H N .2114 U UR H H NH N U U U N U U U U 2
51 14216 2HE411L172 6000 -3.9 N N .3217 U UO N H NH N U U U N U U U U 2
52 14t22 3HO3 9L172 6400 -5.0 H H .4816 U UR H H NH H U U U N U U U U 2
53 14:27 4H5514L172 6000 -3.9 H H .2616 U UK H H NH N U U U N U U U U 2
54 14:34 5H52 5L158 6400 -5.6 H H .4912 U UR N N NH N U U U N U U U U 2
55 14:41 6H14514L172 6000 -5.0 N h .2418 U UR N H NH N U U U H U U U U 2
56 14:47 7H#4ilL1b6 5800 -5.0 H N .3813 U UO H N NH N U U U H U U U U 2
57 14:53 8H14111158 5400 -3.9 H N .361b U UO N N NH H U U U N U U U U 2
58 15s00 9H#411L165 5500 -5.0 H N .3319 U UR N H NH H U U U N U U U U 2
59 15:06 101H3 8L163 5000 -3.9 N H .3915 U uR N H NH H U U U N U U U U 2

11111l11112222222222333333oJ3344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678961234567890
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TA8LE A-4. THt NEW SUPERCOULED CLUUD UATA BASE (Continued)
Data File No. 12

--__---------------------tard Column No.------------------------------------
1111111111222e 222222333333333344444444445555555555666666666677777777778

123456789012345678901234567890123456/8901Z34567890123456789012345678901234567890

Card (Record) Contents
112248 INNACA NfACA TH-2306 P /Sc t U
1HA617L168 5000 -7.2 N N .1614 U UR N N
2H3411L160 4500 -6.1 N N .3212 U UR N N
3Hx3 8L160 4/00 -6.1 N N .4112 U UR N N
4H*41tL160 4500 -6-7 N N .3614 U UR N N
5HV2 6L165 5600 -6.7 N N .5012 U UR N N
GH*3 8Lt63 4900 -b.7 N N .4412 U UR N N
7H*2 5LI6t 4900 -7.2 N N .5712 U UR H N
030849 LMNACA NACA TN-2306 P 6bc C U L
IIH*3 8L164 5200 -3.9 N N .4811 U UR N N
12H*617L165 5300 -3.9 N N .1619 U UR N N
13H5514L165 5300 -3.3 N N .2119 U UR N N
14H*617L162 6000 -5.6 H N .1820 U UR H N
15HZ617L162 6300 -5.6 N N .0920 U UR N N
16H*41lL165 5400 -4.4 N N .3/lb U UR N N
17HA6161.160 4000 -2.8 N N .1715 U UR N N
18Hw41OL150 3200 -2.8 N N .3715 U UR N N
032249 LSNACA NACA TN-2306 P 6Sc C U l
1HX617L1/2 4200 -9.4 N N .1618 U UR N N
2H*617L172 4500 -9.4 N N .1323 U UR N N
3HA619L186 3800 -8.9 N N .0727 U UR N N
4H*617L174 3400 -Y.4 N N .1717 U UR N N
5H*617L174 3700 -9.4 N N .1016 U UR N H
6HE61L179 3400-10.6 N N .0612 U UR N N
032249wLMNACA NACA TN-2306 P 6As C U l
1H*619L190 8700 -4.4 N N .0616 U UR N H
2HE619L187 9300 -5.6 N N .1816 U UR N N
032549MSPNACA MACA rN-e30b P 8bc C U L
1HA616L159 3200 -2.8 N N .0710
2HA2 5L1GI 4400 -5.0 N N .SU10
3Hk513L161 4500 -6.1 N N .?714
4HO411L160 4400 -6.7 N N .3418
5HF514L174 4300 -6.1 N N .2813
6H3412LI74 4300 -6.1 N N .2912
7H)K411L161 4500 -5.6 H N .3615
8H*513L161 4400 -5.6 N H .2513
9H*616L162 4200 -4.4 H H .1714
10Ha616L162 4200 -4.4 N N .1211
11He513L162 4200 -4.4 N .2312
12HC411L165 4200 -5.6 N N .3512
13H)i3 8LIG5 4200 -5.6 N H .401z
14HM3 8L167 4400 -5.0 N N .4010
15H*513L161 4400 -5.0 H H .2211
16H*411L161 4400 -5.0 N N .2910
t7HW411L162 4400-5.0 N N .3110
032749 MMNACA MACA TN-2306 P
1H#513Ll59 3900 -5.0 H N .z514
2H*513L157 4100 -3.9 H N .Z614
3He4 8Ll59 3800 -4.4 N H .3412
4Hf513L159 3800 -4.4 N N .z517
5HE411L162 3800 -5.8 N H .3016
6H#411L165 3800 -5.6 N H .3612
7HK513L164 3800 -5.6 H H .2413
8IHY61bL165 3600 -3.9 N H .1118
9He513L154 3600 -3.3 N N .211*.

10F*w513L160 3600 -5.0 H H .az13
11HN513L155 3600 -3.3 N N .?Z1j
12HA513L160 3600 -5.0 N H .2414
13H*615L155 3600 -3.3 N H .1914
14HA616L160 3400 -3.3 N N .1412

U UR
U UR
U UR
U UR
U UK
U UR
U UR
U UR
U UR
U UR
U UR
U UR
U UR
U UR
U UR
U UR
U UR
8Sc C
U UR
U UR
U UR
U UR
U UR
U UR
U UR
U UR
U UK
U UR
U UR
U UR
U UR
U UR

N N
N N
N N
N N
N N
N N
N N
N N
N N
H N
HN 
H N
H N
H N
H N
H N
H NUI
N N
N N
H N
N N
N N
H N
N N
H N

NN
N N
N N
N N
N N
N N

'J U U
NH N U
NH N U
MN N U
NH N U
NN h U
MN N U
NN N U

U U U
NN N U
NH N U
MN N U

I NH N U
INH N U
NN N U
NH N b
NH N U

U U U
IN N U
NH N U
NH H U
NN N U
!N N U
NH N U

U U U
IN N U
NH N U

U U U
HN N U
IN N U
NH H U
NH N U
NH N U
NH N U
NH N U
NH N U
IN N U
NH N U
NH N U
NH N U
NH H U
NH N U
NH N U
NH N U
NH N U

U U U
NH N U
NH H U
NH N U
NH N U
NH N U
NN N U
NH N U
NH N U
NH N U
NH N U
NH N U
H HN U

NH H U
NH N U

c 1-2WSfWkTr
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U

C U
U U N U U U
U U H U U U
U U N U U U
U U N U U U
U U H U U U
U U N U U U
U U N U U U
U U N U U U

cP 0-2NWFFmLc
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U UN U U U

e FmCf
U U N U U U
U U N U U U

c 02-3FLc&0f
U U N U U U
U U N U U U
U U H U U U
U UN U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U
'JU N U U U
U U H U U U
U U N U U U
U U H U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U H U ttU

c C1-2FFmLc
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U H U U U
U U H U U U
U U H U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U N U U U
U U H U U U

1
U 2
U 2
U 2
U 2
U 2
U 2
U02

1
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2

1
U 2
U 2
U 2
U 2
U 2
U 2

1
U 2
U 2

1
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2

1
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2

ltl11111111222222222233333333334444444444555555555566'666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

A-24

Rec.
No.

2 12:54
3 13:03
4 13:11
5 13t20
6 13:43
7 13:50
8 14:00
9 4

10 15:12
11 15:18
12 15:23
13 15:30
14 15:36
15 15:44
16 15:56
17 16:09
18 5
19 12:00
20 12:06
21 t2:11
22 12:16
23 12:22
24 12:37
25 6
26 17:57
27 19:06
28 7
29 10:24
30 11:22
31 11:25
32 11:30
33 11:35
34 11:40
35 11:43
36 11:47
37 11:50
38 1:54
39 11:57
40 12:02
41 12t06
42 12:10
43 12:14
44 12:20
45 12:25
46 8
47 14:00
48 14:06
49 14s12
50 14:17
51 14:22
52 14:29
53 14:34
54 15:16
55 15t22
56 15:27
57 15:33
58 15:38
59 15s43
60 15:48

I.



TAi:LF A *1. THE Hf W ,UI)tki,.u IL Eb U LUUD uA IA A t:ont i rited)
(inta liIe No. 13

---Uard Uolumn No.--------------------------------------
I111i1111122222? a2333333333334444444444555b5b55556666666666771/7777778

123456789012345678901234567890123456b8>01234567890123456789012345678901234567890
Rec.
No. Card kRecord) Contents
1 9 032749MSPHAGA MACA rH-2306 P k Sc C U U U U C 1-2FFmLc 1
2 19.13 lH*4 8Ll64 3400 -3.3 N H .30 8 U UR N N NH H U U U H U U U U 2
3 19:18 2H*513L160 3600 -3.9 N N .2410 U UR H N NH H U U U N U U U U 2
4 19:23 3H*513L161 4200 -5.0 H H .2210 U UR H N NH N U U U N U U U U 2
5 19:28 4H*513L163 4500 -5.0 N H .2012 U UR N N NN N U U U H U U U U 2
6 19:33 5HX513L154 4800 -3.9 N N .2310 U UR N N NH H U U U H U U U U 2
7 19:38 6H*513L166 5400 -5.0 N H .2016 U UR N H NN N U U U N U U U U 2
8 19:43 7HA513L160 3600 -3.9 N H .Z114 U UR N N NH N U U U N U U U U 2
9 19:48 8H*616LJ60 3600 -3.3 H N .1119 U Uk N N NH N U U U N U U U U 2
10 19:52 9H*513L162 4300 -4.4 N H .2020 U UR N N NH N U U U N U U U U 2
11 19:59 IOH*616L160 4300 -3.9 N H .1116 U UR N N NH U U U UIN U U U U 2
12 10 041849MFDNACA NACA TN-2306 P 95c C U U U U C *O-1FSrLc 1
13 12:24 IH*3 SL159 4500 -3.9 H H .4816 U UR N N NH N U U U N U U U U 2
14 12:29 2HA3 8L169 5000 -3.9 N H .4415 U UR N N MN N U U U H U U U U 2
15 12:34 3HA3 8L164 5000 -3.9 H H .4011 U UR N N NH N U U U H I U U U 2
16 12:50 4H*3 81169 4800 -3.9 H H .4612 U UR N N NH N U U U H U U U U 2
17 12:40 5HA3 8L168 4700 -3.9 H N .4814 U UR N H NH H U U U N U U IJ U 2
1S IOA 041849MFDNACA NACA TH-2306 P 9Cu U U U U U c *U-lFSrLc 1
19 12:45 1H*2 6L169 5000 -4.4 N N .5911 U UR H N NH N U U U N U U U U 2
20 12:55 2H*2 5Ll63 4700 -3.9 H N .5012 U UR N H NM N U U U N U U U U 2
21 11 041949AOUHACA MACA TN-e.306 P1/bC C U U U U cP Wy*4FFmCf 1
22 13:16 lH3 8L168 6400 -7.8 H N .42 8 U Uk N N MN N U U U N U U U U 2
23 13:50 3H1*619L187 7800 -8.9 N N .19 8 U UR N N MN N U U U N U U U U 2
24 14:05 4Ho4l2L174 7200-11.7 N N .3411 U UP N N MN N U U U N U U U U 2
25 llA 041949AOOHACA MACA TN-2306 Pl/Cu C U U U U cP Wy*4FFmCf 1
26 14:24 5Ho2 6L174 7200-11.7 N N .7011 U UR N N NN H U U U N U U U U 2
27 13:32 2H*514L162 7500 -8.3 H H 1.3 5 U UR N H MM N U U U N U U U U 2
28 12 052749 LEHACA MACA TN-2306 P 6AcAsC U U U U eP U 1
29 14:53 lH6211211 7600 -7.2 N N .1612 U UR N N NH N U U U N U U U U 2
30 15:08 2H15181211 8800 -9.4 N H .24 7 U UR N H NH N U U U N U U U U 2
- 15:17 3H*621L211 9000 -9.4 H H .0914 U UR N N NN N U U U N U U U U 2

2 13 120749CLEMACA NACA TN-2306 P 6Sc C U U U U eP *0-2FFmCf 1
33 13:54 1HX413L188 5000-10.6 N N .3114 U UR N N MM N U U U N U U U U 2
34 14 O119500RFHACA MAhA TM-z306 P Obt C U U U U ec *2FSmCf 1
35 16.05 1H16181180 3000 -1.0 H H .1314 U UR N N NM N U U U N U U U U 2
36 15 013050CLEMACA NACA TN-2306 P bSc C U U U U cP Hp 1
37 12:45 1HA617L167 4000-11.7 H H .06 9 U UR N N NN N U U U N U Ul U U 2
38 16 013150CLEMACA NACA TH-2306 P 65c C U U U U c *3W&FWkLc 1
39 11:58 IH*611L176 2000 -3.9 N H .15 914 UR N N MH N U U U N U U U U 2
40 12:15 214*515176 2000 -6.1 N N .26 914 URF H N NH N U U U N l U U U 2
41 12:24 3H*515L176 3000 -6.7 N N .2310 U U R N N NH H U U U N U U U U 2
42 17 020750CLEHACA MACA TN-?306 P 6Sc C U U U U c HpR 1
43 10:59 IH*514L171 3000 -5.6 N H .24 716 URF N N NN H U U U N U U U U 2
44 11:07 2H1618L180 3000 -b.1 N N .18 718 Ukf N N NH N U U U N U U U U 2
45 11:18 3HA618L180 3000 -6.7 N N .17 913 URF N N MN N H U U U N U U U U 2
46 11:38 4H*515L180 3000 -6.7 N N .29 918 URF N N MN H U U U N U U U U 2
47 11:44 5H1515L180 3000 -6.1 N N .29 919 URF N N NH N U U U H U U U U 2
48 18 020750 OHMACA MAUA TN-2306 P 6Sc C U U U U C Hp3-4FFmCf 1
49 15:08 IH*3 9L181 3700 -7.2 N N .40 715 URF N N MN H U U U N U U U U 2
50 15:25 2H1618L181 3700 -7.2 N N .10 8 U UR N N MN N U U U N U U U U 2
51 15:46 3H*515L185 3700 -5.0 N N .26 915 URF N N MN H U U U N U U U U 2
52 15:51 4H*5141167 3700 -5.6 N N .25 816 UkF N N MN N U U U N U U U U 2

11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890
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I

IAbL( A-4. 1HL NE4W SUPLERCUlLELU ULUUD LAIA 8AbE (Continued)
Data File No. 14

---------------------------Card Column o. --------------------------------------
111111111122 -222,d223333333333444444444 4b555S5555566666r666877777777778

123456789012345678901234567890123456789012a4567890123456789012345678901234567890
Re_.
No. Lard (Record) Contents

1 19 020950eOHNACA NACA fN-2306 Pltbc C U U U U c *O-lFFmCf 1
2 14z43 1H*618Lt83 3700 -2.8 H N .121017 URF H H NH N U U U N U U U U 2
3 14:54 2H*3 9L176 2700 -3.3 N N .45 sa0 URF N N NN N U U U H U U U U 2
4 14:58 3H*3 9Lt76 2700 -3.9 M H .46 921 URF N N NN U U U N U U U U 2
5 15:12 4HI412L185 2600 -3.3 N N .33 816 URF N H NH N U U U N U U U U 2
6 15:23 5He412L188 2800 -3.9 N H .381126 URF N N NN N U U U N U U U U 2
7 15:31 6H*2 CL171 2800 -3.9 N N .60 r,24 URF N N NN N U U U N U U U U 2
8 15:38 7H*2 6.171 2800 -4.4 M N .bz 924 URF N M NH N U U U N U U U U 2
9 15:44 8t*412L187 2000 -a.8 M N .31 6 U UR N N NH N U U U N U U U U 2
10 20 02105OMFDNACA NACA TN-2306 P13Sc u U U U U c ?,OPg 1
11 14:18 lH*515Lt79 3700 -4.4 H N .241016 URF N N HH N U U U N U U U U 2
12 14:23 2H*412L173 4000 -5.6 h H .39 920 URF N H NH N U U U N U U U U 2
13 14:23 3H*3 9L176 3500 -6.1 N H .42 817 URF N N NN N U U U N U U U U 2
14 21 03235OcOHNACA NACA TN-2306 PlUSc C U U U U c 3-4FSrLc 1
15 13:02 IH*513L157 4000 -2.8 H N .241128 URF N N NH N U U U N U U U U 2
16 13:09 2HA615.151 4200 -3.3 H N .1612 U UR H N NH N U U U N U U U U 2
17 22 03295OwWVNACA NACA CN-2306 Fe Ybc c U U U U cP +-O-lCf 1
18 10:31 IHC41ILt72 7000-12.2 N N .301119 URF N N NH N U U U N U U U U 2
19 10:40 2H*2 51.164 7000-11.1 N N .50 8a3 URF N N NH H U U U N U U U U 2
20 10:44 3HW411L163 7000 -12. N H .3114 U URF N N MN N U U U N U U U U 2
21 10:49 4HC616L163 7000-12.2 N N .1410 U UR N N NH N U U U H U U U U 2
22 10:56 5H*411L163 7000-11.7 N N .321422 UKr H N NH N U U U N U U U U 2
23 11:03 6H*411L169 7000-11.7 N H .331018 URF H N NH N U U U H U U U U 2
24 11:10 7H*2 51164 7000-11.1 H N .5310 U UR N N NH N U U U N U U U U 2
25 11:15 8HR411L1Z3 7000-10.6 N N .obllib URF N N NH N U U U N U U U U 2
26 11:23 91H3 9L173 7000-10.6 N N .4311 U UR N N NH N U UU N U U U U 2
27 11:37 10HW411L173 7000-10.0 N N .3811 U UR N N NH N U U U N U U U U 2
28 F42 041346nUTNACA NACA TH-1393 P MCu I U U U U U 0-2FCf 1
29 1450*129H5 12V13911614VO409 N N .1606 U U R N H NH N N N NH N N U mW 2
30 1540+129H 1 2V13911614V0409 N H .3 Os U U R N N NH N H N N N N N U mW 2
31 196 041948sWYNACA NACA TH-1904 P MAc U U U U U cP EWP9C4FCf 1
32 09.29 1H 612L.11513400-11.7 H H .181b17 U RI H H NH NU U U N U U U W 2
33 09:43 2H 619L19213900-15.0 H N .0915 U U RI H N NH HU U U N U U S mS 2
34 09:51 3H 3 81.16213700-14.4 H N .2923 U U RI N N NH NU U U H U U S-mW 2
35 10:03 4H 1 3L17613700-15.0 N N .33el21 N RI H N NH N N U U N N U U W 2
36 10:12 5H 2 6Lt7813700-14.4 H K .182123 N RI N N NH H N U U N N U S-mW 2
37 10:16 6H 3 8L15412900-11.1 N N .2925 U H kI H N NH H N U U N N U S-mW 2
38 10:25 7H 1 3L16312600-10.6 H N .1e1418 h RI H N NH N H U U N N U U W 2

111111111122222222223333333,3,33444444444455555555556$6666666677777777778
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TACILE A-4. fHE NEW bUPERCUULLU CLOUD DATA BASE (Continued)
Date File No. 15

--------Card Column No. --------------------------------------
1111111111t22la2z2a2223C33333.3,534444444444555555555566'666b66677777777778

123456789012345678901234567890123456789012345678902Z34567890123456/890123456'890
Rec.
No. card (Record) Contents
1 A711AC1020679MSP MRI MPI 79 DV-1679 P 7 bt B U U U U cP U 1
2 12:44 1J 2 3L 90 4900-10.4 N N .0J1224b4 A N N HN N.03 U RD U U 10 U U 2
3 12:47 2A 4 6L 90 4950-10.6 H N .06223616 A N H NN H.05 U RD X U 10 U U 2
4 12:54 30 2 3L 90 5100-10.4 N N .07233413 A H N NH H.04 U RD U U 10 U U 2
5 12:56 4D 4 6L 85 5150-10.2 N N .17215363 A N N NN H.10 U RO.12 U 10 U U 2
6 13:01 5D 710L 85 5150 -9.5 N N .08152195 A N N NN H.05 U RO.07 U 10 U U 2
7 13:08 6A 913L 85 5250 -9.3 N N .18I13b64 A N N MN N.tO U RO.13 U 10 U U 2
8 A711AC2020679MSP MRI MPI 79 DV-1679 P 7 St 8 U U U U cP U 1
9 13:19 1Jl522L 90 5000-10.3 N N .1,183. 77 A N N NN H.08 U RO.11 U 10 U U 2

10 13:37 2J 4 6L 90 5000-11.5 N N .05 9Z7Z19 A N N HN N.02 U RO.06 U 10 U U 2
11 13:43 3A 6 9L 88 4900-11.3 N N .06 81824b A N H NN N.03 U RO.04 U 10 U U 2
12 A1518C1021379MSP MRI MRI 79 DV-1679 P /NCbtC U U U U c Hp 1
13 14:19 lG1216L 82 5450 -5.4 N N .1514e4lbU A N N NN H.13 U RO.15 U 10 U U 2
14 14:31 26 5 7L 82 5400 -5.6 N N .141118270 A N h NH N.ll U RO.13 U 10 U U 2
15 14t36 3A1520L 82 5500 -5.4 N N .1513L4195 A H H NN N.lt U RO.13 U 10 U U 2
16 A1518C2021379MSP MRI MRI 79 WV-1679 P 7NHbtC U U U U C Hp 1
17 14:56 1A3445L 80 5400 -5.2 N N .111141185 A H H NH H.07 U RO.09 U 10 U U 2
18 A1418C1021379MSP MRI MRI 79 DV-1679 P 7NhbtC U U U U c Hp 1
19 10:44 lJ1320L 90 4950 -5.5 N H .Ob2OJU 44 A N N NH N.O1 U KO.10 U 10 U U 2
20 10:58 2A1216L 82 5300 -5.6 N N .0110211?8 A N N NH N.O9 U RO.12 U 10 U U 2
21 A1418C2021379MSP MRI MRI 79 DV-lb79 fP /NCStC U U U U C Hp 1
22 11:14 lD1826L 88 5400 -5.b N N .101127201 A N N NH N.12 U RO.13 U 10 U U 2
23 11:32 2A 3 5L 90 5200 -6.8 N N .17183bl32 A H N NH N.17 U RO.20 U 10 U U 2
24 AI720C1O21579MSP NRP MRI 79 DV-1679 P 7 St 8 U U U U c NWP9 RAHc 1
25 11:33 1J 2 3L 80 8000 -9.0 N N .08304Z 81 A N H NH N.07 U RD N N N U U 2
26 A1720C1021579MSP MRI MR] 79 DV-1679 P 7 St C U U U U c NWPgRAHc 1
27 11:37 2G 3 4L 80 8800 -8.8 N N .11h15b 46 A N N NH N.08 U RO.08 U 10 U U 2
28 11:40 3D 4 5L 8010000 -9.1 N N .111936 75 A N N NH N.06 U RO.08 U 10 U U 2
29 11:44 4G 5 7L 80 8980 -8.2 N N .1222.56 52 A N H NH NMO U RO.10 U 10 U U 2
30 11:50 SG 1 2L 80 8980 -8.2 H N .081830122 A N N NH H.06 U RO.08 U 10 U U 2
31 11:51 6G 3 4L 82 9000 -7.6 N N .052133 46 A N N NN N.03 U RO.06 U 10 U U 2
32 11:54 7G 1 2L 82 9000 -7.b N N .081730132 A N N NH H.06 U RO.04 U 10 U U 2
33 11:55 8G 2 3L 81 9000 -7.6 N H .1a203J 5b A H N NH N.09 U RO.09 U 10 U U 2
34 11:58 9G 6 8L 80 9050 -7.9 H N .141833 95 A H N NH H.t,9 U RO.12 U 10 U U 2
35 12:05 1DA 5 7L 80 8950 -8.0 N H .08Z136 53 A N N NH N.07 U RO.09 U 10 U U 2
36 A1720C2021579MSP MRI MR1 /9 DV-1679 P 7 St ; U U U U c HWPgRAHc 1
37 12:12 lA192bL 82 8030 -8.9 N H .102436 53 A N H NM N.06 U RO.09 U 10 U U 2
38 A2329CA031079SYR MRI MRI 79 DV-16/9 V 41t 8 bZ -2.7 U U c Of 1
39 09:46 16 3 4L 71 8000 -6.4.4112.4L1421351 A N N NH N.40 U RO.43 U 10 U U 2
40 09:49 2A 2 3L 80 7630 -6.6.1Z12.1212Z1180 A H N NH N.08 U RD X U 10 U U 2
41 10:00 3D 4 5L 82 7660 -6.2.2212.Zt13Z13:U A N N XN N.20 U RO.20 U 10 U U 2
42 10:03 40 912L 82 7660 -b.4.2712.331633Lb6 A N N XH N.25 U RO.30 U 10 U U 2
43 10:12 5A S1lL 82 7500 -5.3.261?.251321283 A N N XN N.20 U RO.24 U 10 U U 2
44 10:26 6E1318L 82 7600 -5.3.2112.241421280 A N N XN N.1S U RO.19 U 10 U U 2
45 10:39 7E I IL 90 6900 -4.1.1112.041018139 A N- N XN H.04 U RD X U 10 U U 2
46 10s40 8A 1 IL 90 6200 -2.7.041Z.O 712119 A H H ON N.O1 U RD X U 10 U U 2
47 A2022CA022079MSP MRI MRI 79 DV-1679 P 7bt C U U U U c *INWkLc 1
48 13t35 1D 812L 88 2750 -2.5 N H .171953132 A H N NH H-20 U RD X U 10 U U 2
49 13:43 2D 812L 88 2860 -2.8 N N .151424191 A N N NH N.17 U RD X U 10 U U 2
50 13:50 3A I 3L 88 2600 -2.8 N H .071ZL41/8 A N N1 N N.08 U RD X U 10 U U 2
51 16:42 C52280oWA MR1 MRI 80 FR-1766 P 0 Cu S£35 *0 100 U mP *5FCf 1
52 16:42 1A 3 9L18010000-11.0.32JW.3221 U106 t- H N HN H N N N H N H U U 2
53 17:08 2A 618tl75 8000 -8.0.05JW.111ti U bt F N H NH H N N H H H N U U 2
54 17:17 3A 412L175 7800 -7.5.IOJW.1721 i' 56 F H H NH H N N H N HN N U U 2

11111111112222222222333333333J44444444445555555F55666666S6e677777777778
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TABLE A-4. IHE NEW SUPERCUOLkV CLOUD DATA 8ASE (Continued)
bata File No. 16

___ ---------------------Cerd Column No.-----------------------
111111111le2222222223333333333444444444455555555556666666666-777777777 812345G78901234567890123456789012345678901234567890123456789012345678901234567890

Rec.
No. Cara (Record) Uontent5

1 17:03 052380wWA MRI MRI 80 FR-1/66 I 0 Vu S U U U U mP UpLc 1
2 17:14 1A 1 3L180 8800 -8.4.36JW.4619 U182 F H N N N N H N NN l U 2
3 17:17 2A 2 61175 8700 -7.5.45JW.4t18 U197 F N N NH h H N N H N N U U 2
4 17:20 3A 2 6L170 8800 -7.2.23JW.2417 UlbO F N N NH H N N N N N N tJ U 2
5 17:21 4A I 3Lt90 8700 -7.5.69JW.4417 1248 F N N NH H N N N N N N U U 2
6 17:31 58 412L175 7400 -4.5 X JW.3216 U254 F N N NN N N N N N N N L U 2
7 17:35 6E 3 9L175 7700 -3.2 X JW.1114 U183 F N N NH N N N N N N N U U 2
8 17:37 7A ' 6L175 8300 -3.5 X JW.Obl3 U132 F N N NH N N N N N N N U U 2
9 09:16 040180cKS MRI MRI 80 FR-1766 P32StbeC U U U U c LcIHlLc 1

10 09:t16 IG 618L175 9000 -8.3 H N .1316 U118 F N N NN N N N N N N N U U 2
11 09:23 2G 3 9L175 9200 -8.5 N N .2616 U258 F N NN N N N N HN H N U U 2
12 09.28 2AE 1 3L18010300 -9.2 N N .1413 U145 F N N NH N N N N N N N U U 2
13 09:29 3E 2 6L18511100-10.5 N N .0524 U 36 F N N NH N N N N N N H U U 2
14 09:31 46 2 6L17D10100-10.5 N N .0826 U 49 F N N NH N N N N N N N U U 2
15 09:Z2 5G 1 3Lt8010300-10.3 N N .2225 UlZS F N N NH N N N N N N N U U 2
16 09:33 6J 2 6L18510200-10.4 N N .0924 U S8 F N N NH N N N N N N N U U 2
17 09:36 7A 1 3L18010000 -9.6 N N .0627 U 27 F N N NN N N N N N N N U U 2
18 14:23 040180cN8 MRI MRI 80 FR-1766 P.32StScC U U U U c *c2NWLc I
19 14:23 1E 411Lt65 7400 -4.4.10JW.12I5 U1/6 F N N NN N N N N N H N U U 2
20 14:29 2A 2 6-175 7000 -4.2.06JW.020U Ulb2 FH N MHN N N H H N N N U U 2
21 14:52 3P N NP155 6800 -4.5.10JW.1615 U172 F N N NH N N N N N N N U U 2
22 14:53 4P N NP155 6300 -3.$.1UJW.1214 U143 FM N NH N N H N N N N U U 2
23 14:54 5P N NP155 5800 -2.6.12JW.0915 U130 F H N NH H H N N N U N U U 2
24 14:56 6H 411L160 6500 -4.0.13JW.0915 U154 F N N NH N H N N N N N U U 2
2S 15:01 7D 3 &L160 6600 -4.3.15JW.0711 U216 FN H NH N N N N N H U U 2
26 15:03 8A 2 6L170 6500 -3.6.13JW.0307 U253 F H N N H N N N N N N U U 2
27 00:42 123179wOR MRI MRI 80 FR-1739 F' 7bc U Vb -1.0167 U mP 3FCf&Uf 1
28 00:42 tA 6i/L165 8100 -4.6 N N .2232 U 29 FN H NHN N H N N H H U U 2
29 00:S51 26,1 3L180 9800 -b.0 N N .3131 U 45 F HN NH H N H N N N N U U 2
30 00:52 3A1030L180 9800 -4.5 N N .102Y4 U 16 F H N NH N N H N N N N U U 2
31 01:07 4J 1 3L16511900 -5.9 N N .0929 U 13 F' N MN H N N N N N N U U 2
32 01:10 5E 2 6L18511400 -/.5 N H .1030 U 15 F H N NH N N N H N N N U U 2
33 F372 010280P4E MRI MRI 80 FR-1739 P 75t 8 55 U 130 U mP W<IFCf I
34 13:48 IP N NP13011000-10.6 N N .0215 U 22 F N N NH N N H H H N H U U 2
35 13:49 2P N NP13111950-13.0 N N .0620 U Z7 F N H NH N H N N N H U U 2
36 13:50 3P N NP13512550-14.2 N N .1322 U 4a F H H N H H N N H N N U U 2
37 13:51 4J 3 9L17512800-14.5 N N .0926 U Z2 F H H NHN N H N H N N U U 2
38 13:57 5J 2 6L18512700-14.9 H H .2634 U 32 F N N NH H N N N H N U U 2
39 14:02 6J 2 6L18012800-15.0 N N .2033 U 27 FN N MN N H N N N H N U U 2
40 14:04 7J 1 3Ll8012800-14.8 N N .2934 U 28 F N N N N N N N N H H U U 2
41 14t06 8J 2 6L18012500-13.1 N H .1225 U e4 F H N NM H N H N H H N U U 2
42 14:11 9J 1 3L17012700-i4.0 N H .0617 U /Of N H NH N N H H N N N U U 2
43 14:17 lOJ 2 6L18612600-15.9 N H .1633 U 22 F N H NH N N N H N H H U U 2
44 14:31 11D 2 6L19012600-15.5 N H .0929 U ?2 F H H NH H N N H N N H U U 2
45 14:33 12D 3 9L18512400-14.9 N H .5433 U 58 F N N NH N N N H N N N U U 2
46 14:37 13H 514L17012700-15.3 N H .1324 U 65 F H N NH N N H H H H N U U 2
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TABLE A-4. THE NEW SUPERCOULED CLOUD DATA 8ASE (ContLnued)
D£at file No. 1I

-- Lard Column No. --------------------------------------
1111111111222az22222333333333344444444445555555555666666666677777777778

1234567890123456789012345b/89012345678901234b67890t23456789G02345678901234567890
Rec.
No. Card (Record) Contents
1 F377 020180wWA MRi I1RI 80 FR-1739 P 6St C 50 *0 128-10.5mP *>4FWf I
2 10:45 IA 412L18010300 -6.2 N N .1128 U 18 F N N NN N N N H N N N U
3 11:16 2A I 3L188 9900 -5.7 N N .0827 U 13 F N N -MN N N H N N N N U U
4 11:36 3P N NU20012200-10.2 N N .1/72 U 44 F N N NN N N N N N N N U U 2
5 11:37 4P N NU20011000 -7.5 N N .Obz U ZO F N N NN N N N N N H N U J 2
6 11:37 SP N NU20010200 -5.1 N N .0JZ3 U 35 F N N NN N Nf H N N N N U U 2
7 11:38 6P N NU180 9100 -3.9 N N .0524 U 15 F N MN N N N N N N N U U 2
8 11i42 7J 3 9L180 9900 -4.4 N N .1/z3 U 45 F N N MN N N N N N N N U U 2
9 11:49 8A 3 9L175 9900 -2.4 N N .1725 U 37 F N N NH N N N N N N N U U 2

1n F381 021480FLG MRI MRI 80 FR-173j P MUrLnCI4O -7.0 U U Mm 4A&ELc&SCf 1
11 11:01 1G 3 8L15514900 -9.0 N N .5023 U108 F N N NN H N N N N N N 0 U 2
12 1105 2aD 1 3L15015100 -8.3 N N .3421 U100 F N N NN N N N N H N N 0 U 2
13 11:06 2bG I 3L15515100 -7.6 N N .67Z5 U144 F N H NN N N N H N N N 0 U 2
t4 11:07 2cJ I 3L16015200 -5.6 N N .85Z/ U380 F N N NNH N N N N N N N 0 U 2
15 11:12 3H 1 3L16015200 -3.9 N N .6t31 U187 F N N Nh N N N H N N N 0 U 2
16 F381a 021480cAZ MRI MRI 80 FR-1739 P MCb U*80E+4. U U Mm 4A&ELc&SCF 1
17 11:48 4J 515L18510100 -0.4 N N .2630 U 43 F N N NH H N N N N N N R U 2
18 11:54 5A 2 6L18510100 -0.1 N N .402r U 73 F N N NH N N H H N N R U 2
19 10:57 052280oWA MRI MPI 80 FR-17b6 P OCu S*35 *0 100 U mP m5FCf 1
20 10:57 IA.3 tL175 8300 -7.8.90JW.7722 U236 F N N N N N N N N N N N HS U 2
21 10:58 2A.3 tL165 8300 -7.7.42JW.5bZ3 UlbO F N N N N h N N N N N N KS U 2
22 10:59 3A.3 IL161 8100 -6.8.68JW.Sz23 U229 F N N N N N N N N N N N VS U 2
23 11:00 4A 1 3L174 8100 -5.7.66JW.6023 U186 F N N N N N N N N N N ES U 2
24 11:02 5H.3 lL163 8000 -4.2.69JW.72z3 UC26 F N N N N N N N N N N N ES U 2
25 11:27 6A.3 lL18510100-10.8 X JW.3121 U208 F N N N N N N N N N N N ES U 2
26 11:29 7A.3 lL18310000-10.2 W JW.1416 U186 F N N N N N N N H N N N NS U 2
27 11:30 8H.3 lL18010200 -8.9 W JW.1215 U212 F N N N N N N N N N N N ES U 2
28 12t26 9A.3 1L18711900-16.8 X JW.65z3 U155 F N N N N N N N N N N ES U 2
29 12:28 1OA.6 2L18411800-15.7 X JW.7025 U130 F N N N N N N N N N N N ES U 2
30 12:30 llA.3 lL18011700-13.7 X JW.5923 U113 F N N N N N N N N N N N S U 2
31 12:31 12A.3 lL17711800-12.8 X JW.5423 U130 F N N N N N N N N N N N HS U 2
32 12:34 13A.3 lL19211600-13.7 X JW.7724 Ue/1 F N N H N N N N N N H N ES U 2
33 12:36 14G.2.6L17011100-10.5 X JWl.lz4 U369 F N N N N N N N N N N NN S U 2
34 12:37 15A.6 2L18011300-13.0 X JW1.324 U53/ F N N N N N N N N N N N ES U 2
35 11:26 052480AST MRI MRI 80 FR-1/66 P OCu S U U U U mP EWPgAHc I
36 11:26 1A.3 lL172 7800 -4.6.b9JW1.ll UZb' F N N N N N N N N N N N U U 2
37 11:27 2A.6 2L180 7700 -4.3.35JW.5021 U140 f N N N N N N N N N N N U U 2
38 11:28 3A.6 2L176 7800 -4.3.38JW.5321 U139 F N N N N N N N N N N N U U 2
39 11:29 4A.3 lL173 1800 -4.1.55JW.9021 U245 F N N N N N H N N N N N U U 2
40 11:31 5A.3 lL173 7500 -3.8.44JW.7321 U200 F N H N N N N N N N N N U U 2
41 11:32 6A.3 1L171 7300 -3.8.26JW.4/ZU UlbO F N N N N N N N H N N N U U 2
42 11:33 7A.3 1L159 7800 -3.9.47JW.76zl U188 F H N N N N N h N N N N U U 2
43 11:38 8A.3 li160 7300 -4.0.54JW.8741 U2Z3 F N N H N N N N N N N N N U U 2
44 11:40 9A.6 2L178 7300 -3.9.37JW.5021 U155 F N N N N N H N h N N N U U 2
45 11:41 1OA.3 lL178 7300 -4.2.33JW.4520 U180 F N N H N N N N N N N N U U 2
46 11:42 IIA.3 IL181 7800 -4.8.60JW.7221 U190 F N H N NH N N N N N N U U 2
47 11:43 ,2A.3 IL1SS 7300 -3.5.53JW.8721 UZ08 F N H N N H N N N N N N U U 2
48 11:48 13A 3 9L165 7200 -3.8.34JW.6422 U172 F N N N N H H N N N N N U U 2
49 11:52 14A 2 6Lt60 /600 *4.8.60JW.6522 U166 F N H N N N N N N HN N U U 2

it 111111122222222223333333533444 .444444555555555566666666677777777778
lc3456789012345678901234567890123456789012345678901234567890123456789012345S7890
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TASL A-4. fHE HLW SUPERt.OOLLU ULUUL DATA 9ASE tContxnued)
Data File No. 18

-------------- ard Column No--------------------------------------
111111111 1222e2; L333333333344444444445555<555556666666b6677777777778

1234567890123456789012345b7890l23456/8901234567?90123456789Ol2345678901234567890
Rec.
No. Card (Record) Content!!
I Cloudl 120380cLM UWY Priv Comm 5t81 S b wScC lb -7.3 39-10.8 cPHp,LeCldCOLM,1391
2 13253 A1J 822L157 3460-10.6.20JW.311317131 F .8.06<1 NH H 8c RD m N CS U U 2
3 14:29 B3J 412L163 2410 -8.4.06JW.0/l10Z132 F .6.19*3 NH H 3c RD m H CS U U 2
4 150012C1P N HP155 3590-10.b.13JW.1814 m109 F .3 0 0 NH H U RO.09 H CS U U 2
5 150048C2P H HP157 3050 -Y.9.19JW.1814 m145 1- .5 .1 1 NH N 6c RO.17 N CS U U 2
6 150124C3P H NP15e 2615 -9.0.11JW.1011 m144 F. .7 .1 1 NH H N4c RO.13 N CS U U 2
7 150218C4P N NP145 2285 -8.2.03JW.04 8 m123 F .9 .2 3 NH H x2c RO.06 H CS U U 2
8 150318C5P H HP149 2830 -9.0.17JW.1612 m153 F .5 .1 0 NH N *6c RO.17 N CS U U 2
9 150336C6P H HP150 3235 -9.7.16JW.1613 m128 F .8 .1 0 NH N H6c RO.17 N CS U U 2

10 150400C7P N HP139 3870-10.S.a5JW.2416 m122 F .8 .1 0 NH H N6c RO.26 H CS U U 2
11 15:26 D3D I 21166 2945 -8.8.05JW.O/ 9 m144 F .4 .1<1 NH H 4c RD m N CS U U 2
12 15:27 D4G 3 9L161 2940 -8.7.11JW.141?14143 F .5 .1<,1 NN H 5c RD m N CS U U 2
13 153148E1P H NP163 Z670 -8.1.12JW.l10 m214 F 1 .3 3 NH H E6c RO.13 H CS U U 2
14 153224E2P H HP164 2140 -/.9.09JW.Ob / m285 t 1 .4 5 HH H *3c RO.09 H CS U U 2
15 153254E3P N NP166 1680 -7.3.OIJW.03 b m238 F 1 .3 2 NH N 2c RO.05 H CS U U 2
16 Cloud2 120380cLM UWY Priv Comm 5/81 b 6 NScB*16*-7.3 35-10.5 cPHp,LeCldCOLM,1351
17 14z02 A26 2 5L166 3460-10.4.2SJW.2513 m244 F .6.05<1 NH N 15c RD m H CS U U 2
18 14t04 A3A 2 5L163 3440-10.5.13JW.1110 m175 F .0.01<1 NH N 4c RD m H CS U U 2
19 15:20 D1J 1 2L170 2945 -9.3.07JW.J3 6 9190 F .1 0 0 NN F 0 RU.02 N CS U U 2
20 15:22 D2J 1 2L168 2925 -9.1.07JW.04 7 9147 F .1 0 0 NH H 0 RO.01 H CS U U 2
21 Cloud3 120380clM UWY Priv Comm 5/81 b 6 *ScU 16 -7.3533*-9.9 cP Hp,LeCIdCULM,Il
22 14s35 84G 1 4L166 2410 -9.6.03JW.05 811125 F .5.15*3 NM N <lc RO.07 H CS U U 2
23 14z37 85A.6 2L163 2420-10.1.OeJW.03 /10134 F .4 .1*1 NH H <Ic RO.05 H CS U U 2
24 153554E6P N NP134 1550 -2.b OJW.02 5 m270 F .8 .2 0MN N 0 RD 9 H CS U U 2
25 153612E7P N HP128 2015 -8.5.O1JW.04 6 t284 F .5 .2 1 HH N 0 RO.03 N CS U U 2
26 153642E8P N HP139 2525 -9.2.05JW.07 8 m224 F .8 .1 1 NH N <Ic RO.06 N CS U U 2
27 15:37 E9A Z bL162 2925 -9.7.09JW.04 8131231 F .3 0(1 NH N 2c RO.08 h CS U U 2
28 Cloudl 121080cLM UWY Priv Comm 5/81 S 6 Sc 8E22 0-8 50-14.OcP Hp*4FCf,150 1
29 15:35 AIJ 3 7L159 4830-14.1.34JW.2710 m460 F .8.14 0 NH N 9c RO.25 N CS U U 2
30 15:39 A2J.8 2L158 4870-14.1.29JW.2510 m450 F .7.1 0 NH H 7c RO.22 H CS U U 2
31 15.43 A3A.8 2L159 4820-13.6.32JW.2410 m470 Fl.4.z5<1 NN H 7c RO.25 N CS U U 2
32 Cloud2 121080clM UWY Priv Comm 5/81 S 6 bc 8 Z3 -8.9 46-13.4cP Hpw4FCf,146 1
33 154730B1P N HS158 4555-13.3.20JW.16 9 m3S4 F .3 0 0 NH H x6c RO.10 N CS U U 2
34 15481882P H HS162 4050-12.1.34JW.,s110 m5b3 F .2 0 0 NH H N6c .3.31 H CS U U 2
35 15t49 B4J 1 3L158 3860-12.0.09JW.06 7 m238 FI.4.2 1 NH H 3c RO.07 H CS U U 2
36 15:51 86E 923L154 3800-11.9.21Jw.20 9 m513 F1.6.3 m NH H 6c RD m N CS U U 2
37 16010687P H NS154 3280-11.0.08JW.12 8 m508 F2.2.6 12 NH N w2c RO.14 N CS U U 2
38 16013088P H NS16O 2785-10.0 0 JW.05 b m410 F2?.0.7 9 NH N *2c RO.07 H CS U U 2
39 160218B9P N HS168 2445 -9.2.02JW.02 5 m163 F1.9.5 8 NH N Oc RO.02 N CS U U 2
40 160536C1P H HS140 2515 -9.6 0 JW.02 6 m208 F2.1.5 3 NH N Oc RO.04 N CS U U 2
41 16060OC2P H NS149 3045-10.9.11JW.09 7 m575 F1.5.4 0 NH N w3c RO.13 N CS U U 2
42 16:06 C4E 6151155 3330-11.3.22JW.21 1I m560 F .7.2 91 MN h 6c RD m N CS U U 2
43 16:13 C6E 3 7L155 2795 -9.1.23JW.16 8 m59U Fl.0.2 2 MN N 6c RD m N CS U U 2
44 161624C7P H NP165 2395 -8.0.14JW.07 6 m471 F1.4.3 E2 NH N *3c RO.11 H CS U U 2
45 Cloud. 121380MVG UWY Priv Comm 5/81 S 6 Sc U 44-15.4 56-17.4cA Hpm6FFmCf,156 1
46 163954A1P N HP172 4475-15.5.U3JW.01 I mlO F1.1 .3 0 NH H 0 RD 0 H CS U U 2
47 164042A2P H HP166 5025-16.2.28JN.2413 .204 FI.2 .3 0 NH H N15cRO.20 H CS U U 2
48 164136A3P N NP158 5545-17.4.42JW.3815 .20) F1.0 .2 0 MN N X RO.28 H CS U U 2
49 164836B1P N NP178 5335-17.6.11JW.1213 m105 F .7 .2 0 NH N *6c RO.09 N CS U U 2
50 16:49 83E 411L66 4745-16.1.07JW.0910 m155 FI.5 .4 m NH N 3.4cRO m N CS U U 2
51 Cloud3 121380MKG UWY Priv Comm 5/81 S b bc 8 41-14.5*50}-17 cA Hp*6FFmCf 1
52 180754C1P N NP164 4070-14.7.09JW.05 8 m204 FI.3 0 1 NH H *3c RO.02 H CS U U 2
53 18:09 C36 5141171 4730-15.9.1JjW.1210 m181 F .9 . m NN H 4.3cRO m N CS U U 2
54 18:14 C4J 2 7L171 4715-15.6.07JW.05 8 ml48 F .4 .1 m NH N 2.5cRO m H CS U U 2
55 18:18 CSJ 2 5L174 4730-15.5.09JW.1010 m157 F .8 .1m MNH H N4c RD m N CS U U 2
56 18:22 C6J 1 41175 4720-15.2.06JW.04 7 m165 F1.2 .2 2 NN H 3.OcRO m N CS U U 2
57 18:23 C7D 1 4L172 4710-15.1.12JW..111 m1b9 F1.5 .4 3 NN H 7c RD m N CS U U 2
58 18:25 C8A 3 8L168 4706-14.8.24JW.2313 m183 F1.J .3 m MN H 12cRO m H CS U U 2
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TABLE A-4. IHL NEw SUPEUULLt CLULUUV I4fA -AbE (Continued)
Data File No. 19

---------------------------Card Column No.------
llIII1111222222222233333333j33444444444455555555556b6666666677777777178

12345678901234567890123456789012345b789012,34567890123456789012345678901234567890
Rec.
No. Card (Record) Contents
1 Cloud2 121380LM UWY Priv Comm 5/81 b 6 Sc 8'36 U *45t-15 cA Hpw6FFmCf 1
2 17:03 85J I 2L166 3720-13.8.03JW.04 9 m 94 F3.5 .7 4 NN H 0 RO N CS U U 2
3 17:05 SGD 3 8L164 3725-13.4.13JW.1110 mll F3.0 .S m HN N 4.8cRt m N CS U U 2
4 17:08 B7H 3 9LI69 3710-14.0.08JW.05 8 mlJO F.1 .5 m NH N 2.3cRO m H CS U U 2
5 17i12 88J 3 9L167 3705-14.3.I1JW.1411 m205 FI.6 .3 m NN N 5.OcRO m N CS U U 2
6 17:16 B9J 1 3L172 3685-14.7.06JW.U9 9 m140 F .5 .1.4 NH N E3c RO.07 N CS U U 2
7 17:17 IOJ.9 2L170 3695-14.6.14JW.1410 m174 F .4 .1.3 NH H w3c RO.09 H CS U U 2
8 11/23 11J 1 4L170 3695-14.b.05JW.0910 ml42 Fl.1 .2 1 NH H w5c RO.08 H CS U U 2
9 17:25 12J.7 2L1)4 3715-14.5.16JW.1511 m197 Fl.0 .i.7 NH N w4c RO.13 N CS U U 2

10 17:26 13J 2 6L170 3705-14.3.16JW.1511 mZ31 F .8 .1<1 NH H 8lOcRO m N US U U 2
11 17:29 140 2 8L169 3715-14.1.17JW.1611 m?47 F .9 .1 m NH N 7.6cRO m N CS U U 2
12 17:31 15G.9 31173 3700-14.0.06JW.04 9 m 98 F .6 .1.3 NH H *3c RO.03 H CS U U 2
13 17:32 16J 310L167 3705-13.6.15JW.IbO mbO F1.2 .2 m NH N 6.5cRO o H CS U U 2
14 17:36 17J 3 8L172 3695-13.9.16JW.1411 m227 F .8 .2 m NH H w5c RO m N CS U U 2
15 17:39 18J 2 5L168 3710-14.1.14JW.1511 m236 F .9 .4 m NM H 6.5cRO m N CS U U 2
t6 17:41 19(y 310L169 3740-13.7.11JW.1010 m195 F1.8 0 m NH H b.OcRO m H CS U U 2
17 17:45 20J.9 3L169 3700-13.3.08JW.09 9 m204 F .9 0 1 NN H *4c RO.05 N CS U U 2
18 17:49 21D 1 3LI70 3710-12.5.15JW.lb11 m210 F3.6 013 NN H *6c RO.10 N CS U U 2
19 17:50 22A 1 4L171 3705-12.7.04JW.05 7 m1le f2.5 0 7 NN H *2c RO.06 N CS U U 2
20 Cloudl 121680cLM UWY Priv Comm 5/81 5 b St 1105-19.0117 -21 cP Hc 1
21 14:16 A3D 1 4L18411030-20.3.06JW.0410 m 60 F .2 0 1 NH N <lc RO m N CS U U 2
22 14:18 A4J 5L18311010-2O.O.V2JW.01 7 m 44 F .2 .1 0 NH N <lc RO m 14 CS U U 2
23 14:21 A5J 311L18611565-ZO.9.05.JW.02 8 m 71 F .8 .3,1 NH H 91c RO m N CS U U 2
24 CIoud2 121680cLM UWY Priv Comm 5/81 S 6 St C 40-13.7 58-13.6cP HcWkI58 1
25 144942B1P N NP168 5650-13.8.?6JW.2515 m134 fl.3 .2 0 NH H 7.6cRO.20 H CS U U 2
26 14513682P H HP163 5165-13.2.27JW.2213 m190 F1.8 .3 1 NH H 7.6cRO.20 H CS U U 2
27 14531283P N NP159 4635-11.7.19JW.1712 ml88 F1.8 .2 I NH H 6.OcRO.15 N CS U U 2
28 145506B4P N NP165 4155-10.7.OJJW.01 5 ml74 f1.5 .313 NH N <lc RO.02 N CS U U 2
29 15:54 DI 2 6LI66 5500-12.7.34JW.2813 m24/ F4.0 .8 Z NH H 7.8cRO.31 N CS U U 2
30 15:56 D2J 3 9L170 5460-12.8.20JW.1614 m117 fl.8 .3 m NH H 6.0cRO m N CS U U 2
31 16:00 D3J 2 6L172 5455-12.5.10JW.1415 m /8 f2.0 .5 m HH H 7.OcRO m N CS U U 2
32 16:02 D46 2 bL176 5450-12.5.13JW.1114 m bb f1.8 .4 5 NH H 5.OcRO m N US U U 2
33 16:04 D56 2 5L174 5015-11.8.22JW.1913 ml/Z Fl.t8 .411 NN H 7.2cRO m N CS U U 2
34 16:06 06G 2 6L168 4915-11.4.28JW.2412 m267 f1.8 .310 NH N 8.4cRO m H CS U U 2
35 16:08 D7E 3 8L167 4970-11.5.39JW.3512 m371 F2.2 .121 NN H 9.OcRO m H CS U U 2
36 16:12 D8G 2 4166 4445-10.6.22JW.2212 m238 fP.9 .430 NH N 6.3cRO m N CS U U 2
37 16:13 D9E 2 5L166 4445-10.1.16JW.0612 m 68 F2.3 .624 NH N 5.3cRO m H CS U U 2
38 16t1i 120 1 21175 4025 -9.8.07JW.02 8 m 76 FP.5 .513 NH N 2c PQ.16 N CS U U 2
39 16:1/ 13A 313L1/2 3940 -9.6.13JW.09 9 m207 f2.2 .4 m NH N 4.3cRO m N CS U U 2
40 Cloud3 121680cLM UWY Priv Comm 5/81 S 6 St 1*/8-14.7 89-17.lcP HcWk189 l
11 153124C1P N NP181 8825-i7.1.08JW.1210 m199 F .7 0 0 NH H N<IcRO.07 H CS U U 2
42 153224C2P N NP177 8230-16.3.03JW.02 6 ml8d h2.U .7 6 NH H 0 RO.03 N CS U U 2
43 15:36 C4A 3 9L178 7970-15.6.OlJW.02 6 m140 fl.4 .3 m NH H <lcRO.03 N CS U U 2
44 Cloudl 1219806LL UWY Priv Comm b/81 bsO St UC/5 U 9858-13 c WkUf2FSmCfSrI851
45 18:34 AIG 412L182 7595-11.8 X JW.0513 m 39 f2.4 0 m NH N 4.3cRQ m H CS U U 2
46 18:38 A20 1 3L174 7610-11.2.05JW.1214 m 78 F5.6 0 50 NH N 6-8cRO.14 N CS U U 2
47 18.39 A3G 2 7L171 7595-11.2.15JW.Zlb mlO3 f9.2 .1 m NH 1N 8.4cRO a N CS U U 2
48 18:41 A46 1 31172 7585-11.1.07JW.0813 m b9 f1.8 .1 9 NH H 5.5cRO m N CS U U 2
49 18s42 A5S 1 4L176 7600-11.4.13JW.1413 m127 fl.8 .1 m MN H S.5cRO m N CS U U 2
50 18:44 AG6 1 3L171 7585-11.5.17JW.1913 mlib F .8 0 6 NH H 7.6cRO.19 N CS U U 2
51 18:45 A7G 1 3L170 7600-11.4.23JW.2513 m228 F .3 0 2 NH H 7.6cRO.25 H CS U U 2
52 18:46 A80 2 51169 7575-11.3.11JW.1311 .159 f3.3 0 m NH H 5.3cRO m N CS U U 2
53 18s48 A9D 411L175 7610-11.4.08JW.08 9 m200 F8.3 .260 NHN 5.OcRO m N CS U U 2
54 18:52 lOG 2 6L175 7595-11.9.17JW.1913 m173 F1.5 0 m HNNH 7.OcRO m N CS U U 2
55 18:54 110 2 6L172 7600-12.3.14JW.1915 mlO6 F .6 0 m NH H 6.7cRO m N CS U U 2
56 18:56 12G 1 4L171 7615-12.9.1OJW.1617 m 69 F1.6 0 m NN H 6.0cRO.17 N CS U U 2
57 18:58 13J 3 91171 7615-13.0.06JW.0916 m 37 F2.1 0 a NH H S.OcRO m N CS U U 2
58 19:03 14G 1 4L174 7615-12.2.09JW.0919 m 25 F1.9 0 w NH H 7.OcRO.ll H CS U U 2

1111111111222222222233333333334444444444S555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

A-31I



TABLF A-4. fHE NEW SUPERCUDLED ULOUD DATA BASE (Continued)
Uete Itle No. 20

--------- ard Column No.------------------------------------
111111111122222222233333 53J44444444445555555555666666666677777777778

1234567890l!3456789012645b?8SYl234567890123456789O123456789012345678901234567890
Rec.
No. Cerd (Record) Contents
1 Cloud2 121980LHX UWY Priv Comm 5/81 S45 St C /L-10.1>86 U c WkUf2FSmCf 1
2 19:20 15E 3 8L165 8520 -9.3.01JW.lz15 m 74 F7.4 .1 m NH N 6.6cRO m N CS U U 2
3 19240016P N NP178 8010 -9.0.03JW.0814 m 61 F4.3 .120 NN N S6 cRO.15 N CS U U 2
4 19243617P N NP182 7515 -9.6.07JW.1112 mI30 F9.4 .425 NM N <3 cRO.18 N CS U U 2
5 19250618P H NP179 7105-11.6 0 JW.01 7 m 42 F7.3 .327 MN N <1 cRO.06 N CS U U 2
6 21:22 44G 514L177 7575 -9.8.03JW.0410 m 61 F3.0 0 m NH N 3.4cRO m N CS U U 2
7 21:27 45E 3 9L375 7570-11.2.06JW.071e m 93 F1.5 0 m NH N 6.OcRO.09 N GS U U 2
8 Cloud3 121980LHX UWY Priv Comm 5/81 S40 bt 8 55-lu.7 61-11.lc WkUf2FSmCf 1
9 19264219P N NP170 6035-11.1.06JW.CG 7 mZ19 F1.3 .1 1 NH N <1 cR0.02 N CS U U 2

10 19:27 20A I 3L164 5555-10.3.0bJW.05 9 mI39 F2.1 .1 m NH N <1 cRO.06 N CS U U 2
tl 19321821P N NP158 5505 -9.1 0 JW.U1 b mlOl - .Z 0 0 NH H 0 RO 0 H CS U U 2
12 19324822P N NP154 5995 -9.3.04JW.04 7 m224 F .1 0 0 NH H 0 RO.01 H CS U U 2
13 Cloud4 121980LHX UWY Priv Comm 5/81 SSO St C I/ -8.1 94-11.4c WkUf2FSmCf,Srl941
14 19344823P N NP153 7930 -8.5.0?JW.0? 7 m147 F1.4 0 7 NH N 0 cRO.03 N CS U U 2
15 19352424P N NP158 8290 -9.2.06JW.0911 mlO F .6 0 0 MN N *<2cRO.11 N CS U U 2
16 19355425P N NP157 8745-10.2.13JW.ZO14 m141 Fe.4 0 7 NH N 58 cRO.22 N CS U U 2
17 19362426P N HP154 9270-11.3.12JW.2816 mi6 F1./ 0 5 NH H lOcRO.28 N CS U U 2
18 19:47 27G 1 3L184 8590-10.0.07JW.lbl3 m122 F .4 0<1 MN N 6.6cRO.09 N CS U U 2
19 19:48 28D 1 3L177 8540-10.4.07JW.1611 m193 F .1 0 0 NH H 6 cRO m H CS U U 2
20 19:52 29E1748L176 8460-11.7.09JW.0911 mil6 F1.) .1 m NH N 4.5cRO m H CS-U U 2
21 Cloud4al2lb80DHT UWY Priv Uomnm 5/81 S38 bt U 8b-11.4 93-11.9c WkUf3FSmCf,Srl931
22 20.21 30D 3 eL190 8550-11.6.0SJW.0611 m 9? F1.0 .1 m NH H 2.5cRO m N CS U U 2
23 20:23 31E 514L184 8535-11.1.0.3JW. 0t10 m 91 F1.4 .3 m MN N 3.5cRO m N CS U U 2
24 20353033P H NP208 9J30-10.9.14Jw.1I1e m113 Fl.i .1 2 NN N W7 cRO.14 N CS 'J U 2
25 20361834P N HP201 9030-10.4.06JW.0612 m S1 Fe.7 .113 NH N W6 cRO.07 N CS U U 2
26 20s38 35E 411L182 8505-10.5 0 JW.0410 m /8 F1.4 .2 m NH N 1.3cRO m N CS U U 2
27 20:53 40D1337L175 8525 -9.6.01Jw.0913 m 67 F4.9 U m NH H 5.OcRO m N CS U U 2
28 Cloud5 121980AKO UWY Priv Comm 5/81 S44 St BE6Z-10.3 80-11.8c WkUt2FSmCf,Srl801
29 2141424)P N NP166 7100-10.6.O1JW.01 6 m 67 F 0 0 0 NH H 0 cRO.01 N CSS- U 2
30 21422448P HNP168 7605-11.5.03JW.OtlO m 82 F .3 0 0 NH H U RU.03 N CSS- U 2
31 21425449P H NP171 7930-11.9.05JW.0713 m b4 F .2 0 0 MN N U RO.07 N CSS- U 2
32 CloudG 121980AKO UWY Priv Comm 5/81 550 St C 62-13.3 79-12.8c WkUf2FSmCfSrl791
33 21464850P H NP202 7880-12.8.18JW.2215 m138 F .8 0 1 NH N E14cRO.17 N CS U U 2
34 21:47 51G1133L179 7580-12.0.1OJW.1717 mI23 F3.9 .1 m NH H 7.OcRO m N CS U U 2
35 21:59 52A 618L172 7635-13.2.03JW.0814 m 63 F4.1 0 m NH N 5.6cRO m N CS U U 2
36 Cloud7 121980CYS UWY Priv Comm 5/81 58 St C 62-13.3 73-14.8c WkUf2FSmCf,Srl731
37 22:07 53E 4 9L158 /265-13.6 0 JW.u41Z m 47 Fed.0 0 m MH H 3.8cRO m H CS U U 2
38 22140056P N NP162 6280-13.0.03JW.03 7 ml67 FZ.O .626 NH N U cRO 0 H CSS- U 2
39 22142457P H NP156 6840-14.2.11JW.1311 m188 FZ.6 .529 NH H 56 cRO.05 H CSS- U 2
40 22150058P H NP165 7240-14.8.34JW.1812 m221 F1.5 .4 6 NH H *7 cRO.07 N CSS- U 2
41 Cloudl 122380CDR UWY Priv Comm 5/81 bil St C 38 -9.6 56 -5.4cP OSmCf,Wkt45,157 1
42 20s45 C1G 2 5L162 5350 -6.6.I1JW.1/14 m108 F .9 0 m NH H 7.5cRU m N CS U U 2
43 20:47 C2A 512L158 5100 -/.9.15JW.1814 mi18 F1.2 0 m NH H 8.0cRO m H CS U U 2
44 210012D1P N NP181 5650 -4.1.04JW.08 9 m108 F .3 0 U NH N <1 cRO.04 H CS U U 2
45 21:00 U3E 412L164 5250 -7.4.35JW.1715 m590 F*l 0 m NH H 8.0cRO.19 N CS U U 2
46 21:05 3DE 2 7L166 5000 -8.2.14JW.1415 m590 F*1 0 m NH N 7.5cRO.17 N CS U U 2
47 21:07 D4E 2 5L162 4835-10.1.12JW.121e m159 Fa.7 .1 m NH H 7.OcRO.18 H CS U U 2
48 210948D5P H NP162 4270-10.7.04JW.u6 7 m265 F .9 0 7 NH H <1 cRO.01 H CS U U 2
49 211006D6P N N,°164 3945 -9.S.05JW.03 6 m207 F .3 0 1 NH N <1 cRO 0 H CS U U 2
50 211206D7P H NP150 3910 -9.5 0 JW.01 3 m 90 F2.4 .224 NH N U RO 0 H CS U U 2
51 211224D8P H NP157 4280 -9.9.12Jw.ll 7 m506 F1.5 0 11 NH N U RO.09 H CS U U 2
52 211242D9P H NP151 5000 -8.8.3.5JW.1915 mlO5 F1.6 0 3 MH H A6 cRO.17 N CS U U 2
53 21130610P H Npi50 5560 -5.4.07JW.1214 m 89 F .3 0 0 NH H U RO.l1 H CS U U 2
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Tl81 E A 4. IHE NLW bUPEW'CUDLLD ULOUL' DATA BAwL (C-ontinuedi
Datas Flle No. Z1

------ Card Golumn No.------------------------------------
1111111111222222222333333333.44444i44445555D555556666666666777777777?g

12345678901234567890123456789012345b7890123456/890123456789012345678901234567890
Rec.
No. Card (Record) Contents
1 Cloudl 010781cLM UWY Priv Comm 5J81 S b St C 36-18.555-23-3cA U,WtI55 I

14z02 A10 1 3L182 3975-19.4.1IJW.Ob'O m103 F8.43.6 M hNH N 4 cRO m H CSS U 2
3 14:03 A2D 2 5L173 4010-19.5.11JW.0810 m13tI F5.i2.9 m NMN 4 cRO m H USS U 2
4 14:05 A3E I 3L165 4045-19.9.O6JW.06 9 m128 F/.63.6 a NN H 3 cR0 m N CSS U 2
5 140754A5P H HP155 4450-40.8.I0JW.131e ml3b F18 5.413 NH N *4 cRO.09 H CSS U 2
6 140830A6P N HP154 5025-2?.2.15JW.1s14 m141 F9.33.4 2 N N H4 cRO.14 N CSS U 2
7 140854A7P H NP152 5420-Z3.1.16JW.1814 mlN fZ.5 .6 0 NM H £4 cR0.14 H CSS- U 2
8 14:15 81E 2 4L171 5240-23.1.17JW.1514 mlO8 Fz .8 m NM N J cRO m N CSS- U 2
S 14:17 826 717L159 5025-21.8.13JW.1413m 120 f6.42.7 m NH N X RO m N CSS U 2

10 14:24 B3H 720L160 5010-21.b.1OJW.1212 m123 Fll 3.8 m NH N X RO m N LSS U 2
11 14:31 84J 2 5L159 4980-22.1.09JW.11I0 mlI9 fZS 5.9 Q NM H X RO m H CSS U 2
12 14:33 85J 2 6L162 5025-22.4.t2JW.1310 m22Z f35 7.4 m NN N *4 c a m H CSS U 2
13 14:38 B6J.7 2L163 5OZO-22.0.24JW.2211 m287 F43 8.589 NH N X RU m N CSS U 2
14 14:38 87J.6 2L164 5055-22.4.1ZJW. 1311 ml7b IZ8 5.439 NM H X RO.13 H CbS U 2
15 14:39 B8A 7181161 5015-22.4.13JW.1212 m112 FI 4.8 m MN H X RD m N CS5 U 2
16 Cloud2 C01781cLM UWY Priv Comm 5/81 5 6 Sc 8 U U 29-20.6cA U I
17 15:47 C1J.6 2L157 2835-20.3.07JW.Ob 7 m384 F2.81.3 7 NH H U RO.04 H CSS- U 2
18 16:14 C2A.6 lL145 2825-15.6.04JW.O1 / m267 F12 3.b2/ NM 0 RO.03 H CSS U 2
19 Cloud4 OIO78tcLM UWY Priv Comm 5/til 56 St V U U 43-22.5cA U,pCI1 1
20 16:30 D1G 412L175 3830-20.3.O0JW.07 7 m301 F16 4.4 m NM N £3 cRO m N CSS U 2
21 16:34 D2A 620L168 3885-20.).1UJW.09 7 m390 F8.02.6 m NM N 02 c m N N CSS U 2
22 Cloud5 010791cLM UWY Priv Comm 5/81 b b Sc 8 U U U U CA U 1
23 16:44 E1J.5 2L192 4520-22.5.1JJW.tl 8 m31Z FZ.4 .6 6 MN H U RO.t0 H CSS- U 2
24 16:45 E2J.5 2L190 4520-22.Z.07JW.OS 8m213 f2.6 .8 5 MN N U RO.06 N CSS- U 2
25 16:47 E3J 1 3187 4505-2z.1.I8JW.15 Y m364 Fb.41.516 NH H X RO.12 H CSS- U 2
26 16:49 E4J.7 2L183 4520-21.7.08JW.10 9 m264 F4.9 0 8 NM N X RO.04 H CS U U 2
27 16:52 E5J.7 2L180 4515-21.4.U1JW.UN 9 mZ23 Fit 0 22 NH N X RO.06 N CS U U 2
28 16:53 E6J 1 3L178 4520-21.3.09JW.10 9 m261 f17 0 30 MN N X RO m H CS U U 2
29 16:59 E7A.6 2L172 4510-20.1.07JW.08 9 m203 F24 0 82 NN N U RO.06 H CS U U 2
30 17:04 F1D I 5L227 5180-?5.0.03JW.03 8 m 89 F4.4 0 9 Nf H U RC m H CS U U 2
31 17:05 F2A I 5L?28 5860-24.6.1IJW.1111 m154 F19 0 2, NH N U RO m H CS U U 2
32 CloudA 010891cLM UWY Priv Comm 5/81 S 6 bc 8 44-17.0 64-21.3cA U,164 1
33 133806A1P H HP164 4430-17.0.06JW.0U N m297 F2.b1.4 0 MH N X RO.03 N CSS- U 2
34 133900A2P N HP159 4945-18.1.04JW.08 Y m18.3 Fl.91.0 0 NM N X RO.04 N CSS- U 2
35 133948A3P N HP161 5450 -19.0.06JW.07 N m186 F18 4.4 9 MN N X RO.06 N C5S U 2
36 134048A4P H NP159 5965-20.3.26JW.2511 m318 F2.21.2 1 NH N X RO.19 N CSS- U 2
37 134124A5P H NP159 6380-21.3.42JW.3412 m350 F1.1 .2 1 N N X RO.35 H CS U U 2
38 13:57 A6J.5 2L176 6335-e0.9.14JW.141U m188 F .8 .1<1 NH H U RO.09 N CS U U 2
39 14:00 A7J 1 3L164 6290-21.2.25JW.2210 m370 F1.9 .6 3 NH H X RO.20 H CSS- U 2
40 14:02 ABE 513L163 6280-20.9.35JW.2911 m4iN 14.01. i N N H X RU m N CSS- U 2
41 14:06 A91 7191161 5830-19.7.30JW.2811 m418 Fb.91.9 a NM N X RC a H CSS- U 2
42 14:14 1OG 3 7L162 5820-19.9.17JW. 1610 m327 f7.3Z.S t NN N X RO a H CSS U 2
43 14:16 IIJ 2 5L167 5630-19.7.06JW.06 9 mi/b f8.93.226 NM N X RO a N SCS U 2
44 14t20 i2J2 6L166 5290-18.8.05JW.08 8 m2S1 Fll 4.5 a NH N X RO m N CSS U 2
45 14:22 13J 2 7L166 5290-18.5.12JW.11 8 m399 fl3 5.4 m NH H X RO a N CSS U 2
46 14:25 14E 2 6L166 5275-18.4.19JW.15 9 m370 F12 X a NH N X RO m N CS U U 2
47 14:27 ISJ 2 4L173 4845-17.4.21JW.17 9 m376 Fl X sk NM N X RO i N CS U U 2
48 14:30 16J 1 3L166 4760-17.2.16JW.13 9 m321 Fli X m NMN X RQ a N CS U U 2
49 14:33 17A.7 2L165 4765-17.2.09JW.08 7 m381 F18 X a NN N X RO m N CS U U 2
50 Cloudf 010881cLM UWY Priv Comm t/81 b b Sc 1i,27 U >43 U CA U,pCILO 1
51 14:55 B1J I 3L167 42Z0-15.8.22JW.15 9 m385 F18 X 91 MN N X RO m H CS U U 2
52 14:57 f2J.5 1L168 3745-14.7.25JW.18 9 m457 Fl1 X 68 NM N X RQ m N CS U U 2
53 14:58 03A.8 2L170 3720-14.7.Z1JW.13 9 m410 F16 % 95 NH N X RO.16 N CS U U 2
54 15:15 84C.5 2L177 3120-13.4.21JW.11 8 m442 F 14 X 54 NN H X RO.16 N CS U U 2
55 15:17 85A 1 3L169 2760-12.5.21JW.1e 8 m532 flO X 36 MH N X RO.1S N CS U U 2
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TABLE A-4. THE NEW SUPERtUOLLO CLOUD DATA BASE (Continued)
Deta File No. 22

---------------------------Card Column No. --------------------------------------
11111111112 aZ222222233333J3J3044444444445555555555666666666677777777778

12345678901e34567890123456/89012345678901234567890123456789012345678901234567890
Pec.
No. Card (Record) Uontents
1 CloudC 010881cLM UWY Priv Comm 5/81 5 6 Sc I 48-16.6>58 U cA UpCILO 1
2 155906C1P H NP164 5040-1i.3.18JW.13 9 m344 Fb2 12 51 NM N X RC.17 H CSS+ U 2
3 155930C2P N NP153 558O-18.5.21JW.2510 m480 F20 5.230 NN N X RO.20 N CSS U 2
4 15s59 C3A I 4Ll69 5810-1j.2.2?JW.1610 mi303 F15 3.9 m MN N X RD m h CSS U 2
S Cloudl 0111eicLM UWY Priv Comm 5/81 S 6 St 1*20-18.1>36 U cA U,WkI58,pCILO 1
6 14t17 A1G I 3L169 3540-19.4.11.JW.08 7 m419 F12 4.0*5 NN N K6 cRO m N CS5- U 2
7 1418 A2G 1 4L167 3535-19.8.08JW.07 7 m316 F9.?2.4*5 NN N *6 cRO m N CSS U 2
8 14s20 A3J 1 3Ll65 3525-19.9.11JW.09 / m405 F7.-i2.2 in MN N X RD m N CSS U 2
9 142606B1P N NP175 2870-19.Z.ObJW.U4 b m013 F .3 0 1 MN N 0 RO.02 N CS U U 2
10 14271882P N NP175 2110-18.1 0 JW.01 b m124 F .b u 0 NH N 0 RD 0 N CS U U 2
11 Cloud2 011181cLM UWY Priv Comm 5/81 S 6 St I 24*-18 36 *19 cA U,pCILO 1
12 16,10 C10.6 2L158 3510-19.4.06JW.0S / mZ1.3 F-14 4.1 9 MN H U RD m N CSS U 2
13 16t13 C2J.8 2L153 3555-18.8.O6JW.05 / mz93 eb.52.t 5MNN N U RU m N CSS U 2
14 16:16 C3J 1 3Ll56 3560-18.3.06JW.05 8 m15e F20 6.8 8 NH N U RD m N CSS U 2
15 16:31 C4J.9 2L154 3560-17.9.12JW.1010 m166 F16 5.3 8 NM N U RD m N CSS U 2
16 16:37 C6J.5 1LlSS 3655-18.4.15JW.1312 m180 F15 4.810 NH N U RD m H USS U 2
17 Cloud3 011181eLM UWY Priv Comm 5/81 S S bt 1*41-19.3*60 U cA U 1
18 16:43 DIJ 1 3L165 4150-19.4 ObJW.0?11 mli:1 F26 9.013 NH N *4 cRO m H CSS+ U 2
19 16:46 D2J.5 lL167 4125-19.2.15JW.1511 m169 F19 6.6 8 NH N U RD m i CSS U 2
20 16:57 D3J.7 2Li65 4545-20.2.09JW.0911 mlOO F1S b.s 6 MN N U RO m N CSS U 2
21 16:59 D5J 2 5L170 4555-20.6.1;JW. OS0 m14? F16 5.e m NH N X RD m N CSS U 2
22 17:07 D6J.6 2L161 4545-19.9.16JW.151Z mlSO F20 6.611 MNM *7 cRO m N CSS U 2
23 17:09 D7J.8 2L158 4530-20.0.12JW.1011 m124 Fz5 /.813 MN H X RD m N CSS U 2
24 17:12 D8J.9 2L158 4580-20.1.22JW.1712 m173 F24 7.214 NH N *6 cRO m H CSS U 2
25 17:17 lOJ.6 lL145 4500-20.1.15JW.1011 m131 Fll 4.Z 8 MM N U RD m i CSS U 2
26 Cloudl 011281cLM UWY Priv Comm 5/81 bb St U 17 -8.8 36-11.OcP Le,Ic9 SIGMET,1351
27 200330AIP N MP190 3400-12.2.32JW.;7 9 mb35 F .1 0 0 M N *8 cRO.21 N CS U U 2
28 20:04 A3J 616L165 2915-lz...18JW.17 8 m692 F .1 0 U HN N 6.8cRO i N CS U U 2
29 204736D1P N NP149 1870 -9.2.0?JW.05 7 m278 F 0 0 0M M N 0 cRO.0O N CS U U 2
30 204806D2P N HP154 2475-10.5.16JW.15 / mb/S F 0 0 0M N N *5 cRO.12 N CS U U 2
31 20i48 U4El028LI64 2960-11.0.31JW.21 9 m64/ 1-1.0 .3 m MN N 7.5cRO m N CS U U 2
32 CloudlIaO1281cLM UWY Priv Comm 5/81 S b Sc I 1/ -8.8 30-11.OcP Le, Sri30 1
33 20:10 B1J.7 2L161 2975-ll.0.1eJW.Ue S m3SO f .1 0 0 N N *3 cRO.10 N CS U U 2
34 20:11 82J.9 21161 2965-10.5.07JW.07 8 m24/ F 0 0 0 M N *4 cRO m N CS U U 2
35 20,39 C1J 2 5L173 2940-10.7.17JW.12 9 m353 F .1 U 0 MN N 6.5cRO in N CS U U 2
36 20:42 C2J.9 2L163 2945-10.9.15JW.10 8 m422 F 0 0 0 MN N *6 cRO.10 N CS U U 2
37 20i43 C3E.8 2L162 2930-10.8.13JW.UY 8 m347 F .1 0 0M M N *3 cRO m N CS U U 2
38 204506C4P N HPI56 2400-10.7.1GJW.14 7 mi36 F .2 0 NM N U cRO.11 N CS U U 2
39 204542C5P H MP163 1770 -9.J.02JW.05 6 m466 F O 0 0 MN N U cRO.03 N CS U U 2
40 CloudlbO1l28lMKG UWY Priv Comm 5/1 S 6 St C 14 -7.5*40 U cP Le, Icg SIGMET 1
41 20:58 D5G.9 2L163 2585 -9.9.17JW.15 9 m337 F3.11.038 MH N 6.OcRO.13 N CSS- U 2
42 20:59 G6E 411L159 2555 -9.7.24JW.2310 m50Od t1l 1.7 i NM N H.5ckD m N CSS- U 2
43 210412D7P N NP162 1915 -8.5.17JW.0d 8 m405 FZ.0 .332 .'N N U cRO.17 N CSS- U 2
44 210436D8P N NP167 1425 -7.5.06JW.03 5 m384 F1.0 .2 3 MN N U cRO.06 N CS U U 2
45 Cloud2bO11281LAN UWY Priv Gomm 5/81 S 8 St U 22-12.9 63-12.9cP Le,WkI22,WkI63 1
46 21r26 G4H 615L153 2900-10.4.16JW.1913 m176 F15 .2 m MN N 7.3cRO m N CS U U 2
47 21:31 G5E 2 7L163 2920-10.6.1.3JW.1511 m207 F2.0 .1 m MN N 5.5cRO in N CS U U 2
48 213442G6P N NP169 2445-11.3.08JW.07 8 m254 F4.4 .344 MN N (1cRO.11 N CS U U 2
49 214136H1P H MP151 2230-12.9.02JW.04 4 m112 F1.8 .2 8 MN N U cRO 0 N CS U U 2
50 214154H2P N NP151 2705-10.4.19JW.2013 m182 F1.8 .114 MM N *3 cRO.18 H CS U U 2
51 214236H3P N NP161 3240-11.0.lOJW.09 9 m242 F1.7 .1 2 MN H *3 cRO.07 N CS U U 2
52 214306H4P N MP155 3780-11.8.11JW.08 8 m336 F2.6 .1 9 NN N *3 cRO.06 N CS U U 2
53 214336H5P N NP159 4230-11.7.10JW.1011 m135 F1.4 .1 7 MN N *3 cRO.06 N CS U U 2
54 214412H6P N NP164 4780-12.0.14JW.151b a 70 F2.8 .120 NN N *7 cRO.13 N CS U U 2
55 214442H7P N MP162 5205-12.1.20JW.e617 m 99 F9.5 .251 NN N SlOcRO.21 N CS U U 2
56 214512H8P h NPi67 5480-12.7.26JW.3018 m 97 F17 0 93 MN N A15cRO.26 N CS U U 2
57 214536H9P H HP148 6090-12.5.07JW.0717 m 31 F28 0 99 MN *3 cRO.15 N CS U U 2

11111111112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890
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TABLE A-4. THE NtW SUPEkCUULEU CLUUD UArA BASE CContinued)
Data File No. ?3

---------------------------Card Column Noo--------------------------------------
111111111222222222233333333334444444444555555555b666666666677777777?19

123456)89O12345678901234567h9O12345678901234567890123456789012345678901234567890
Rec.
No. Card (Record) Contents

I CloudlcO1l28lMKG UWY Priv Comm 5/81 S 65tScB 17 -7.7 47-13.8cP Le, Srl45 1
2 210636E1P N NP150 1695 -7.7.03JW.03 6 m271 F1.2 .2 6 NH N U cRQ.01 H CS U U 2
3 210712E2P N NP152 2375 -9.0.08JW.06 8 m248 FZ.41.728 NM N *ElcRO.06 N CSS- U 2
4 210736E3P N NPt51 2940-10.4.17JW.15 9 m43S Fi.81.122 hN N C7 cRO.13 N CSS- U 2
5 210800E4P H HP156 3405-11.3.34JW.2410 m)25 f3.3 .9Zl NH H K7 cRO.24 N CSS- U 2
6 210824E5P N NP156 3905-12.2.43JW.3010 m589 F5.12.151 NH N AIOcRO.32 H CSS U 2
7 210854E6P N NP159 4420-13.3.62JW.3811 m599 F1.2 .2 0 N N H lOcRO.45 N CS U U 2
8 211248F1P H NP177 4715-13.8.58JW.3712 m40/ I-FZ.7 .317 NH N *15cRO.41 N CS U U 2
9 211318F2P N NP173 4155-13.0.39JW.2&j91 m38b F44 2.550 NH N X cRO.28 N CS5 U 2

10 211342F3P N NP170 3715-12.1.30JW.2211 m343 F14 1.494 NM N X RQ.23 N CSS- U 2
11 211412F4P H NP166 3210-lti.I.SJW.1410 m256 F7.91.459 HN N X RO.13 N CSS- U 2
12 21s14 F6J.7 2L154 2880-10.4.05JW.05 9 mu?7 F1O 1.6 a NH H U Ra m N CSS- U 2
13 21r16 F7A 1 3L149 2885-10.2.12JW.i10 m249 F30 1.499 NN H £6 cR0 m N CbS- U 2
14 21s59 14D 1 4L1b9 4030-12.6.UJW.05 9 mlib 14.11.0 u NH H £3 cR0 m N CSS- U 2
15 22:00 15G 2 6L162 3950-12.4.15JW.1511 m224 F5.41.3 a NH H 6..OcRO m N CSS- U 2
16 22:02 16E 512L164 3985-12.4.22JW.Oll m?98 F6.51.8 e NH N 8.0cRO m N CSS- U 2
17 22074817P N NP170 3410-11.3.31JW.2711 mitb F3.51.233 NH N £7 cRO.30 N CSS- U 2
18 22081218P N NP167 2875-lO.b.24JW.2011 me$9 t2.2 .639 NH N C6 cR0.22 N CSS- U 2
19 22,08 lOE 2 51142 2530 -9.8.24JW.1910 m354 f1.3 .2 P N N 7.OcRQ m N CS U U 2
20 22112411P N HP151 1820 -8.3.08JW.04 / m269 F .9 .2 / NH N '1 cR0.04 N CS U U 2
21 Cloud2aO11281LAH UWY Priv Comm 5/81 S V St C*20 U 55-11.2cP Le. 155, WkI45 1
22 21t23 G1D.7 2159 2935-10.1.04JW.05 7 mZ13 F11 .299 HN H £6 cR0.08 N CS U U 2
23 21:24 62G.6 21158 2925-10.2.10J"J.0910 m162 F31 .399 MN N 6.OcRO.16 H CS U U 2
24 21:25 G3G.9 2L156 29Z5-10.3.08JW.0811 m108 F33 .299 NHHN H6 cRQ.13 H CS U U 2
25 21560011P N HP160 5450-1l.e.06JW.0817 m 31 F1.1 0 0 NH h £4 cRO.09 N CS U U 2
26 21563012P N NP164 4970-11.5.05JW.0318 m e9 F 0 0 0 NH N £4 cR0.10 H CS U U 2
27 21570013P N NP164 4455-13.0.1OJW.1013 m 9b F1.0 O 0 ON N c4 cRO.13 H CS U U 2
28 Cloudl 011481MKG UWY Prav Comm 5/81 S bStbcS 48-10.4 65-13.0cP U.165 1
29 203736A1P N NP148 4845-10.5 0 JW.01 5 m 6J F2.Z .4 4 NH N 0 cRO 0 N CS U U 2
30 203806A2P N NP1S9 5370-11.4.1IJW.0912 m106 FZ.1 .3 6 NN N M6 cRO.10 N CS U U 2
31 203830A3P H HP156 5910-12.4.16JW.1615 a 80 F1.6 .3 0 NH N £6 cRO.15 N CS U U 2
32 203848A4P N NP155 6260-13.2.18JW.1915 m10? F1.4 .1 0 NM N U cR0.18 H CS U U 2
33 Cloud2 011481MKG UWY Priv Comm 5/81 b 6 bt C 38 -8.6 65-12.2cP U,165 1
34 21314281P N NP153 6420-13.3.24JW.2213 m201 F1.9 .3 0 NN H mg cRg.25 N CS U U 2
35 213236S2P N NP154 5940-12.7.16JW.1612 £174 F3.3 .511 NH H £7 cR0.17 H CS U U 2
36 21332483P H HP146 5470-11.7.16JW.1311 £220 F2.2 .5 5 NN N £6 cRO.14 N CS U U 2
37 213424B4P N NP151 4960-U1.1.13JW.1210 m251 F3.1 .516 NH N H5 cR0.I1 H CS U U 2
38 213524B5P N NPI15 4455-10.0.09JW.07 8 m229 F3.3 .613 NN N £3 cR0.03 N CS U U 2
39 21364296P H NP149 3950 -9.1.02JW.01 5 m169 F2.5 .4 9 NH N 0 cRO 0 N CS U U 2
40 21:40 C6D 412LI65 6085-13.1.22JW.lbll m245 F1.6 .3 n NH N 6.ScRO £ N CS U U 2
41 21:44 C7G 821L168 6095-12.7.34JW.2814 m21 FP9.0 .4 m NH N 9.5cRO a N CS U U 2
42 Cloud3 011481MKG UWY Priv Comm 5/81 S b St G 53-10.8 65J-14 cP U,165 I
43 22:17 D1G.6 2L177 6045-12.8 0 JW.02 6 m128 F .4 0 2 NH N U cRO.01 N CS U U 2
44 22:18 D2D 928L180 6045-12.7 0 JW.06 7 m278 F .9 .1 m NN N W3 cR0 m N CS U U 2
45 22t27 D3E 1 3L187 5965-12.2.02JW.09 9 me6l F1.1 .2 4 NH N £4 cRO X N CS U U 2
46 222912E1P N NPI8O 5315-10.S.OlJW.02 / m125 F .6 .2 4 NH N <1 cRO.01 N CS U U 2
47 222930E2P H NP161 5840-12.0.03JW.05 7 £295 F .7 .1 0 HN N <1 cR0. 02 N CS U U 2
48 222954E3P N NP155 6335-13.1.13JW.1710 m2ld f1.4 .1 7 NH H U cRO.12 H CS U U 2
49 Cloudl 011681cLM UWY Priv Comm 5/81 5 6 Sc 1 19 -8.1 21 -8.4cP U 1
50 13:50 AIA.9 2L162 2015 -8.6.05JW.04 b mJ62 F .Z1.4 0 NH N N0 cRO.08 N CSS- U 2
51 Cloud2 011681cLM UWY Priv Comm 5/tJ1 b 6 bt 1113-26.4118-27.5cP U,1118 1
52 14:21 B1J.8 2L15411575-27.1.OZJW.03 6 m246 f1.91.1 3 NH H £0 cRO.01 H CSS- U 2
53 14s22 B2J.9 3L17611740-27.0.03JW.02 6 £152 F .5 0 1 NH H N0 cR0.02 N CS U U 2
54 14s24 B3A 1 4L19111640-27.2.05JW.02 b £113 fl.7 .3 a NHN NO cRO.02 N CS U J 2
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TABLE A-4. THE NEW SUPERCUOLED CLOUD IATA BASE (Continued)
Deta File No. 24

-------------------- Card Column Ho.-------------------------------------/ 1111l111112Zz22222233333333334444444444555555555566E666b666677777777778
12:345678901234567890123456789012345b78901z3456189012345678901234b678901234567890

Pee.
No. f,ard (Record) Gnntent5
1 Cloud3 011681cLM UWY Priv Comm >/81 S 6 St B 38-12.0 71-19.2cP U,Wk171 1
2 145212C1P N HP162 7015-19.0.44JW.JIIu mbn45 F1O 13 13 NH N *lOcRO.28 H CSS U 2
3 145Z324C2P N HP158 6510-18.1.26JW.18 9 m449 Flz 15 1 MN H *5 cRO.18 N CSS. U 2
4 145418C3P N NP157 6045-17.0.12JW.07 7 m334 F23 13 7 NH N U cRO.07 N CSS. U 2
5 145548C4P N NP155 5565-15.8.03JW.02 6 ml4b Fb.310 I N N *0 cRO.02 N CSS+ U 2
6 14:56 _5E 1 4L159 4845-14.0.U9JW.1Z 8 m381 F4.82.5 m NH N *4 cRO m N CSSW U 2
7 145854C6P N NP16G 4435-13.2.09JW.14 8 m499 F7.13.8 3 NH H U cR0.13 H CbSW U 2
8 150006C/P N NP156 71780-11.9.08JW.10 6 m/22 F7.61.4 4 HN N U cRO.11 H CSS- U 2
9 Cloud4 011681cLM UWY Priv Comm 5/81 S b Sc I U U U U cP U 1
10 15:22 E1J.5 1L149 3455-10.8.2OJW.14 I mb2Z F8.61.8 m NH N U ckU m H CSS- U 2
11 16:00 GtJ.8 2L157 S215-11.7 0 JW.04 b m371 t 0 1.7 0 NH N U cRO.03 H CSS- U 2
12 Cloud5 011681eLM UWY Priv Comm 5/81 b 6 bt 8 58-15.6 74-19.lcP U,nol 1
13 152736F1P N NP152 5865-15.8 0 JW.03 8 m 76 F40 9.b30 NN H U cR9.04 H CSS* U 2
14 152836F2P N NP154 6365-16.9.48JW.3bil m484 F51 8.124 N N I8 cRO.38 H CSS# U 2
15 152936F3P N HP156 6830-1.5.07JW.0610 m185 F4z 15 40 NH H U cRO.06 H CSS+ U 2
16 153036F4P N NP151 7345-19.2.07JW.10 8 m330 F .92.5 5 HH N U cRO.06 N CSSW U 2
17 Cloudl 013081GLD UWY Priv Comm 5/81 534 Sc 8<36 U 53SrV cP HpSrl53 1
18 17:50 A1J 1 3L169 5170 -3.8.15JW.2114 m133 F .2 0 0 NN H *9 cRO.20 N CS U U 2
19 17:57 A2J.7 2L172 5180 -9.6.?OJW.2113 mI73 F .2 .1 0 NN H *lOcRO.19 H CS U U 2
20 18:00 A3J.7 2L176 5240 -8.Z.1OJW.08 8 meuz F .1 0 0 NH N U cRU.07 N CS U U 2
21 180206A4P H NPI8I 4970 -9.3.zlJw.z015 milb F .5 .40 NH H N8 cR0 H N CSS- U 2
22 180236A5P H NP182 4490 -9.9.27JW.2012 me2b F1.7 .1 7 NH H N8 cRU.23 N CS U U 2
23 180254A6P N HP183 4060 -9.9.20JW.1411 m197 F2.4 .427 NH N *6 cRO.15 H CSS- U 2
24 180330A7P N NP169 3665 -9.3.03JW.06 8 ml82 F2.5 .733 NH H *4 cRO.05 H CSS- U 2
25 180424A8P NHP162 4225 -9.4.16JW.141u mZ71 F3.8 .824 NH N *6 cRO.13 H CSS- U 2
26 180454A9P N NP162 4725 -9.9.21JW.ell mzt3 Fz.0 .2 8 NH N *7 cRO.22 N CS U U 2
27 18053010P N NP160 514b -9.6.22JW.2515 ml137 F1.2 0 0 NH N *7 cRO.25 N CS U U 2
28 18:05 11J.9 oL173 5190 -9.6.asJW.2bl3 ml45 F .9 0 <1 NH N 9.OcRO.24 N CS U U 2
29 18s08 12J I 3L164 5160 -8.7.15JW.1914 ml134 F .a 0 0 NH N 7.5cRO.17 H CS U U 2
30 18:10 810 2 5L162 5185 -9.3.16JW.2U14 m136 F .5 0 0 NH N 8.0eRO m N CS U U 2
31 18:12 B2D.7 2L166 5190 -8.1.06JW.0811 mill F 0 0 0 NH H *5 cRQ m H CS U U 2
32 18:13 B3G 514L164 5190 -9.8.19JW.201b in1QZ F .6 0 <1 NH N 8.5cRO m H CS U U 2
33 18:17 B4J 2 7L166 5185 -9.9.29JW.Z915 m176 F .8 0 m NH H 9.OcRO m H CS U U 2
34 18:21 C1J 1 3L163 5185 -9.1.17JW.2815 m162 F .4 0 '1 NH H N8 cRO.22 N CS U U 2
35 18:22 C2A 2 6L163 5185 -8.7.13JW.2115 mlO7 F .4 0 o NH H 8.5cRO m N CS U u 2I36 1827 C3D 27L170 5190 -7.4.15JW.1913 t142 f .3 0 0 NH H 8.0cRO X H CS U U 2
37 l8s30 C4G 14L168 5185 -8..3.21JW.2314 ml52 F b O 1 NH N 9.OcRO X N CS U U 2
38 18:31 C5A 246L168 5185 -8.4.25JW.2613 mZ13 F1.4 0.1< NH N 9.5cRO X N CS U U 2
39 Cloud2 013081CCK UWY Priv Comm 5/81 bz75tbcB 28 -6.5*49 -8.2cP Hp,Srl47 I
40 18:46 D1J 3 9L183 4670 -8.2.17JW.1913 ml84 f .5 .1<1 FN N 7.5cRO X H CS U U 2
41 l8s5S D3E 412L164 4,330 -8.8.20JW.2612 m2b,3 F .7 0 ,I NH H 7.5cRO X N CS U U 2
42 19001 D4P H NP172 3760 -8.4.20JW.ZOO m361 Fl.l .1 2 MN HH 7 cRO X N CS U U 2
43 190048D5P H NP167 32,3u -7.4.12JW.13 9 m362 F1.7 .2 4 NM N 3*5 eRO X N CS U U 2
44 190136D6P NhP155 2750 -6.5 0 JW.03 9 mill F2.0 .212 MN H *3 cR0 X H CS U U 2
45 190154D7P NHP147 3215 -7.3.07JW.13 9 m3b7 fz.,d N314 HM N U cRO X H CS U U 2
46 190212D8P NNP141 3710 -S.3.12Jw.2111 m.08 F1.7 .117 NH H *7 cRO X H CS U U 2
47 190242D9P H NP148 4240 -9.1.20JW.3012 mi338 F1.1 0 9 NH H *7 cRO X N CS U U 2
48 19:04 if3 39L166 4690 -7.9.zOJW.2412 M24t F .3 0 0 NH N 7.5cRO X N CS U U 2
49 19:08 12A 513L158 4580 -7.9.20JW.2713 m217 F .7 0 m NH H 7.5cRO X H CS U U 2

11111111112222222222333333333344444444445555555555666666666677777777778
123456789012345678901234567890123456789UlZ34b617890123456789012345678901234567890
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TABLE A-4. IHL NEW SUPLPC0ULLU CLUu9 DATA BASE (Continued)
Data iLe No. 25

--------Card Column No.-------------------------------------
1111111121122222222333333333344444444445s555555555666666666677777777718

12345678901234567890123456789012345618901234567890123456789012345678901234567890
Rec.
No. Lard (Record) Contents
I Cloud3 0130S1DDC UWY Priv Comm 55/SlS24StScC 25 -5.6 45 -8.4cP Hp.Srl45 1
2 19164213P N NPlS8 4535 -8.4.18JW.?112 m2lb F3.4 .253 NH N eg cRO X N CS U U 2
3 19171814P H NP163 4030 -8.l.31JW.2812 m283 Fl1 0 99 NHN H 9 cRO X H CS U U 2
4 19:17 15E 3 7L151 3740 -1.4.2OJW.2412 m258 F9.1 0 . NH N 8.2cRO X N CS U U 2
5 19204817P H NP157 3190 -6.8.22JW.1910 m4U5 f8.6 .186 NN H 7.5cRO X H CS U U 2
6 19:21 18E.8 2L147 2620 -5.7.0JW.07 7 mJZZ Fi1 .2 m N NH 3 cRO X N CS U U 2
7 19225419P H HP138 3190 -6.8.17JW.OlO m343 F14 .198 NN N 7 cRO X N CS U U 2
8 19231820P H HP142 3620 -7.3.2lJW.2612 -321 F12 0 99 NH N m7 cRO X N CS U U 2
9 19235421P H NPt5O 4115 -7.5.12JW.2?15 m138 F12 0 99 NH N IOcRO X H CS U U 2
10 19242422P N NP154 4365 -7.8.18JW 1812 mlb F7.4 0 68 NH H U cRO X N CS U U 2
11 Cloud4 013081wKS UWY Priv Comm 5/81 b24StScB*Z56-5.7w47*-8.5cP HpSrl47 1
12 19230 Ei1.5 1L69 4690 -7.4.1ZJW.1512 m142 F .2 .2 0 NH N £6 cRO X N CS U U 2
13 19532 E2B I 3L171 4650 -8.3.20JW.1612 m167 F4.0 0 19 NH H 7 cRO X N CS U U 2
14 l1934 E3D 2 4L1S7 4645 -1.5.12JW.1111 m147 F ./ 0 m NN N 4.5cRO X N CS U U 2
15 l9:36 E4J 411L160 4640 -8.4.20JW.1812 m176 F11 0 m NN H8_5cRO X N CS U U 2
16 19:41 E5J 513L156 4650 -8.5.Z2JW.1111 mlbY Fli 0 99 NH H 9OcRO X N CS U U 2
17 1q:48 E6Ai128LI59 4645 -8.8.19JW.0910 m1/8 F11 0 m NH N 5.5cRO X N CS U U 2
18 CloudS 013081MCK UWY Priv Comm 5/81 be4 St C 29 -8.7 53-10-5cP HpSrl53 1
19 202048F1P N NP185 5315 -9.1.23JW.1Y15 m103 F3.3 .228 NHAN H7 cRO X N CS U U 2
20 202124F2P NHP178 4800-11.2.17JW.1214 m 88 f14 .199 NH N 6 cRO X N CS U U 2
21 202154F3P N NP175 4300 -9.e.1bJW.0912 m109 F15 .199 NH N 6 cRO X H CS U U 2
22 20s22 F4E 2 4L156 3850 -9.7.1JW.10 Y m250 F11 .199 NH N 5.ScRO X H CS U U 2
23 20250SF5P N HPI63 3325 -9.2.05JW.03 7 13/ F1.2 .179 NHN N<1 cR0 X H CS U U 2
24 202542F6P H NP161 3005 -8.7.03JW.0 6 .230 F3.5 .222 NH H <1 cRO X H CS U U 2
25 20300661P MNP151 3110 -9.1.04JW.02 7 m155 F11 .593 HN H 6 cR0 X N CS U U 2
26 20302402P H NP147 3610-10.1.IOJW.10 9 m.30 F13 .299 NH N 6 cRO X H CS U U 2
27 203100G3P H NPI55 4125 -9.4.05JW.091O .107 F9.1 .168 NH N 6 cRO X N CS U U 2
28 20:32 64414291157 4810 -9.9.16JW.1915 m.U8 t12 0 99 MN N 8.5cRO X N CS U U 2
29 Cloudl 013181LBF UWY Priv Comm 5/81 528 Sc J 51 -8.3 64-lt.2cP UCILO 1
30 18sl3 A6E 513L166 6200-10.9.14JW.1bl2 m165 12.0 .3 m NH N 7.2cRO m H CS Uw.£12
31 181848A7P H NP179 5625 -9.5.11JW.011 .121 t5.3 .738 NN N e7 cRO.10 N CSS-mw+12
32 182006A6P H HP174 5110 -8.3.09JW.04 9 m 95 F6.2 .853 NH N U cRO.05 N CSS-mW+12
33 18282481P N HP144 5205 -8.6 0 JW.02 S mlib F1.3 .6 4 NH " 0 cRO 0 H CS UmW.12
34 18284882P H HP151 5765 -9.9.04JW.06 7 m314 F1.0 .2 9 NH H (IcRO.05 N CS UmW 2
35 182906B3P N HP148 6235-1O.8.22JW.2111 .305 F1.3 .3 6 NH H U cRO.22 N CS UmW 2
36 Cloud2 01311L2F UWYPriv Lomm 5/81 528 St V 75-11.0 t0 -9.2cP UCILOWkl75 1
37 183000C1P N NP152 7500-11.0.UlJW.03 7 a /6 12.1 ./47 NH H CIcRO.02 N CSS- W*12
38 183036C2P N HP159 8125-10.2.02JW.02 9 , 56 F2.1 .819 MN N <IcRO.03 N CSS- W*12
39 183054C3P N HP151 8540 -9.6.04JW.05 9 .119 12.61.236 NH N <1cRO.04 H CSS- W+12
40 183118C4P N NP156 8900 -9.4.04JW.05 9 lb5 F1.8 .717 NH N " tIcRO.05 H CSS-mW#12
41 Cloud3 013181LBF UhY Priv Comm 5/81 S28 St VIlO -9.7129-13.3cP U.ThCILO 1
42 183312D1P N HP16511050 -9.7.02JW.03 5 .167 F1.8 .8 9 NH N <1cRO.02 N CSS-.W 2
43 183336D2P N HP16611540-10.8.1OJW.10 9 .278 F2.4 .7 8 NH N U cRO.11 H CSS-mW+12
44 183406D3P H HP17012035-11.6.1OJW.11 9 mZ6U FZ.7 .817 NH N *6 cRO.12 N CSS-.W+12
45 183430D4P N HP16312560-12.6.13JW.1410 m254 FZ.0 .926 NH N U cRO.16 N CSS-mW+12
46 183454D5P N HP17012940-13.3.04JW.05 9 s 91 F1.4 .313 NH N £<1cRO.03 N CS U W*12
47 Cloud4 013181LBF UWY Priv Comm 5/81 528 St 1144-16.7150-17.8cP UJnol>100 1
48 183624E1P N HP17314430-17.3.OIJW.01 6 .152 *4.01.415 NH H #0 cR0 0 N CSS-WI1S2
49 183654E2P H HP17214930-17.b.02JW.02 6 .247 F2.5 0 4 NH N £0 cRO 0 N CS OW?+12
50 Cloud5 013181CDR UWY Priv Copm 5/81 S33 Sc U U U U U cP UECLO I
51 19:43 61C.7 2L177 6105-11.4.02JW.01 7 m 59 F8.61.224 HN H £<.cRO.02 H CSS-I-lS2
52 19:44 G2D 411L174 6295-12.0.05JW.05 9 .145 F4.1 .5 m MN N 3.OcRO w N CS U.W+12
53 19:47 630 2 btl87S 6355-12.0.13JW.1110 .219 12.7 .3U7 NH N 5.OcRQ a N CS UmN*12
54 19:49 G4A 3 7L172 6310-11.6.03JW.03 7 .173 FZ.9 .408 NN N W2 cRO a N CS Ui*N12
55 Cloud6 013181SNY UWY Priv Com. 5/81 b42 St I U U U U eP U 1
56 17248 AIJ.9 3L169 6170-10.b.1lJW.10 9 .225 F1.8 .4 a NH N )U RO a H CS UwW#12
57 17:51 A2J 2 4L172 6175-10.3.08JW.10 9 m234 F1.8 .3 a NN H °2 cRO w H CS UmW+12

1111111111222222?2222J333333333444444444455555555556666666677777777778
123456789012345678901234567890123456789012J4567890123456789012345678901234567890
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TABLE .A-4. THE NE&d SUPE$t 0U0LED ULOU0 VATf BASE (Continued)
Data File No. e6

----------------------- -CardCo ioumn No.--------------------------------------
111 11 11t22222 2?2e.33533333333444444444455555555556666666666?77777777778

123456789012345b78901234567890 le3456890 12345b7890123456789012345678901234567890
Rec.
No. Card (Record) Contents
I CldSysA021479MCC 'JWY Sierra Co-op S2oCuUrSE35 '0 120 U mP Ua2FCf&WkLc 1
2 17z17Z 1G.7 2L175 9300-1C.7.15JW.2023 In 30 F In m m N H N N H N H H U U 2
3 17:20 ?2 1 3L117 8000 -B.4.2tJW.3324 In 44 F m m m H N N N N N N N U U 2
4 17:el 3A.5 1L175 8000 -8.4.t-JW.8529 m 66 F In In m H N N N N N N H U U 2
5 17:24 4J.5 lL171 8100 -8.6.27JW.3423 m 57 F In m m N N H N H N N N U J 2
6 17:25 56.2.6LIb9 8000 -8.1.68,W1.1eb m138 F m I m N N N N N N HN N U U 2
7 17:25 6A.3.,jL171 7900 -8.5.24jW.2/24 m 3S F m m In N N N N N N N N U U 2
8 17:28 76.5 lL175 /900 -8.5.3/JW.68eo ml1l F m m I N N H N N HN N U U 2
9 17:e9 8G.2 1L175 8000 -8.4.60JW.7320 ml85 F In m m N H N N N N H N U U 2

10 CldSysA0214798LU UWY Sierra Co-op S1JCuUrS*.,3 +0.6120 U mP Ua2FCf&WkLc 1
11 17:55Z2iE.4 IP161 3300 *U.6.19JW.lblS nm 93 F m I m H N N N H N N N U U 2
12 18:06 28G.6 Z1169 5000 -2. 7.oMJiW.3223 m ,1 F m m m N N H N N N N N U U 2
13 18:07 296.5 lL171 5000 -2.5.2I4W.Zal8 m 73 F m m m N N N N N NN N U U 2
14 CIdSysAl21577BLUUWYO Sierra Co-op8l S200rCub U U 120 U m Uagi-2FCf;SrCv 1
15 15:37Z 10.6 2L173 9200 -6.4 N N 1.1e? m2b6 F m m m N N N N N N N N U U 2
16 C1dSy5AI21577BLUUWYO Sierra Co-op8l S35UrtuS U U 120 U m Uawl-2FCfiSrCv 1
17 15:38Z 2G.6 2L167 9100 -1.0 N N .Z51b milS 1 F m m m N N H H N N N U U 2
18 15:45 76 1 4P179 9800 -d.1 N N .2719 m /8 F m m m N N N N H N N N U U 2
19 CldSy5A121577MCCUWYO Sierra Co-opUl z,49OrtuS U U 12O U m Ua1l-2FCf;SrCv I
20 15:39Z3 G.6 2L163 9100 -6.8 H N .631m m180 F m m m H H N H H N N N U U 2
21 15:40 4J.5 1L161 9100 -6.8 N N .Ull m /15 I- In m m N N N N N N N N U U 2
22 15s42 5G.5 lL173 9100 -b.7 N N .5417 m2ei F m m m N N N H N N N N LI U 2
23 15:43 6J.5 lL171 9100 -6.9 H H .3519 mlOS F m m In H H N H N N H N U U 2
24 CldSysAlZ1577MCCUWYO Sierran 'o-op8l b,?lOrCub U U 120 U m Uae1-2FCf I
25 16sl12160 I 4L161 7000 -3.6 N H .3120 I 7Z F m m m N N N N N N H H U U 2
26 16:14 17J 1 3L165 /000 -3.8 H H .Z8O In 65 F In m In N N H H N N H N U tl 2
27 16:16 18C.8 2L167 7000 -3.8 N N .401l m 83 F m t m N H H H N N N U U 2
28 16:18 196.9 3L173 7100 -3.4 N N 1.3Z1 mZ54 F In m m N H H N N N N N U U 2
29 16.19 200.4 1L169 7100=-4.0 N N .4221 In 84 F m in m N N N NH N H N N U U 2
30 16:20 21G.7 2L173 1100 -3.4 N N 1.221 m231 F m m m N N N H N N N H U U 2
31 16.21 22G.3.81159 7000 -3.4 H N 1.321 m28/7 F m m m N N N N N N N U U 2
32 16:23 23A.7 2L169 7000 -4.1 N N .4119 m109 F m m. mi N H N N N N N U U 2
33 CldSysA121577MCCUWVIYO Sierra Co-op8l 534UrCuG U U 10 U In UaC1-2FCf;SrCv 1
34 16:55224C.8 2L17111000-13.1 H N .2319 m b/ F m m *. I N N H H N H N U U 2
35 16t56 256.6 2117111000-13.2 H N .182U m 44 F m m m N N N N H N N N U U 2
36 16,57 26J 2 6117511000-13.2 N N .32aO m 71 F m m m N N N N N N N N U U 2
37 CldSysA12157BILUUWYO Sierra G o-op8l S3b0rCul U U 120 U m Uanl-2FCflSrCv 1
38 17z202276.4 1L17511000-13.0 N N .2420 m 55 F m n N N N N N H N N N U U 2
39 17.31 31C.5 2L19811300-13.3 N N .411S mi112 F a m m N N N N N N N N U U 2
40 CldSysA1215778LUUWYO Sierra Co-op8l 536UrCuC U U 120 U m Uaell-ZFCf 1
41 17:34Z33G.6 2L19511400-15.3 N N .2720 m 68 F m m m N N N H N N N N U U 2
42 17:35 346.7 2L19311400-15.0 H N .36ao In 87 F In m m H H N N N N N N U U 2
43 17s35 350 1 3L19511400-15.0 H N .3421 i Z3 F In In m N N N H N N N N U U 2
44 CldSy5A121577BLUUWYO Sier-a Co-opbl b36UrGu8 U U U U m Ua*1-2FCf I
45 17:25Z280.6 2L19111000-12.7 N H .a419 m 12 F m m N H N N N N N U U 2
46 17:28 29G.4 1L18911000-13.3 N H .2619 m 81 F m mi N H N N N N N N U U 2
47 17:31 300.6 2L18111000-13.2 N N .8922 m170 F m in m H N N N N N N HN U U 2
48 17s32 32J.8 3L19511400-14.7 H N .281Y In /9 F m In m N N N H N N H N U U 2
49 17s46 36A.8 3L20411500-13.3 H N .lt21 m 31 f m M m N N N H N H N N U U 2

11111111112e22222222.33333333334444444444555555555566666666677777777778
123456789012345678901234567890123456/890123456789012345678901234567890 1234567890

Note: On type '2' records for U. Wyo. Sierra Go-op date UFiles 26-31),
columns 36-37 con.ain approximate MVOs estimated from
MVD-mean dia.lO0x(cube root of bxLWC/(pl x conc)).
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iIABLL A-4. THE NEW SUPERGUULLEJ CLOUD DUATA BASE (Uontinued.)
Data File Mo. 27

-- - -- - - -- - - -- - - - Lard Golum~n No.…-- - - - - - - -- - - - - - - - - -

111111ll11l22L~?fI2z,3333333334444444444555555555566666666667777777777B
123456789012345678901234567ki9OleJ45b.78901L>345678901234567890i234567890123456789O

Rec.
No. Lard (Record) Contents
1 C~dSysA021479MCC UWY Sierra Co-op bJOCuUr5*35 *0 120 U mP Ue2F~f&WkLc I.
2 17:29Z 96.4 11175 7900 -8. 8.58JWI.01 nIj212 F in m a N Nh N N N tt N U U 2
3 17:30 106.5 1L169 79C0 -8.8.i4JW.3019 m 90 F m ia m N N N N HN N H U U 2
4 17:30 12.6.4 11169 9000 -8.8.54JW1.llb, m4!16 F m a m N N N N N N N H U U 2
5 17:31 12G.3.8LI69 7900 -8.9.40JW.b315 m337 F a in m N t N N H N N N U U 2
6 17:32 15G.7 2LI61 7900 -8.4.3IJW.4418 in149 m a mni N N N N N N N N U U 2
7 17:33 16A.4 IL163 7800 -8.4.44JW.5b20 n1,33 F in in i N N N N N N H H U U 2
8 17t38 176. 7 21_163 7 00 0 -6.6.26JW..3920 minOO F at m m N N N H N H N N U U 2
9 17:38 18G.4 11161 7100 -6.5.44JW. 7022 .1I20 F m in i N N N N N4 N H H U U 2
10 17:39 196.6 21161 7000 -6.8.13JW.2017 in 83 P m in a N N N N H N N4 U U 2
It 17s40 206.8 2L161 763)0 -6.8.27JWJ.3817 m136 I-m m m N N N N N N H H U U 2
12 17:41 216.6 2L165 6900 -6.7.Z9JW.4221 in '9 F in m m N N N4 N N N N H U U 2
13 17:41 22(i.7 2L163 6900 -6. 7.10JW'.142e in IG F m a m N N N N N N H H U U 2
14 17i42 23E 1 3L1b3 6900 -6.V.17JW.?t~1 in 52 F m a in N N N N N N NH U U 2
15 17:46 24A.S 2P169 6400 -b.1.1J3JW. 1417 a t./ t in in N H N N N N N H U U 2
16 17:49 25A 1 3P165 5700 -4.2.Z1JW.3IZ2 in 54 F m a" i N N H H N H II H U U 2
17 17:52 26E1W-G2P165 4900 -2.4.64JW. 7622 m143 F m in mnN N N H N N N N U U 2
18 CIdSysAO21479MCC UWY Sierra uo-op tbeOCuIrb*J5 £0 1Z0 U mP Ua2F~f&WkLc I
19 19t07Z30G.9 3L175 5000 -2.6.63JW.6221 m1Z1 F m in a N N N N N H N H U U 2
20 18:10 316.7 2L165 50 00 -3.1.2t$JW-3119 a t3 r m a a N N N H N N N N U U 2
21 18:10 32A.6 2L165 5000 -3.0.16JW'.151b in b4 F in a a N N N, N N N N N U U 2
22 18:13 33A.4 1L165 5000 -3.2.23JW.2416 a 79 F in m m H HN N H H 1 HN U U 2
23 18:16 34E.5 1P171 6200 -5.?.77JW.9/1,j in62 F a en a N N ii H h N N U U 2
24 18:16 35E.8 2P169 700 0 'I.4.43JW.4619 ml.30 F me in m H N N N N N Hf N U U 2
25 18z1? 366.3 IP167 7700 -8.0.930JWI.22/ in227 F in in a N H N 1 N N H H U U 2
26 18:17 376.5 11177 /800 -9.2.2?JW.Jd18 ri 80 F in in N N N KNH N N N U U 2
27 18:18 38J.6 2?LI69 7900 -9.0.34JW.JblV .nIi24 F a en m N N N N N N U U 2
28 18:20 39J.5 1L169 8000 -8.9.4bJW.4321 m 86 F a enin H N N N N N N H U U 2
29 CldSy!A21479MCG UWY Sierra Co-op tbLbCuUrS£f35 £0 120 U aP Ua2FCfN&WLc I
30 18t22Z40J.6 21111 7900 -9.1.49JW.6324 a ts3 F a a - H HN N N N N N U U 2
31 18:23 416.8 2L173 7900 91.0.e5JW.282z m 4id F ml a m H H N Nf N N HN U U 2
32 18:25 436.2.5L167 7900 -3. 7.60JW.98?1 .195 F en in i N N H N N N N H U U 2
33 18:25 446.2.5L163 7950 -8.3.56JW1.12I .238 F in m in N N N N N, H N U U 2
34 18:30 476.5 1L167 8000 -~8.8.65JW.5t615 m.360 F a in a N N H m N N N H U U 2
35 18:31 48J.3.8L163 7900 -8.7.65JW.751'd me04 F a en m N N N H H N N H U U 2
36 18:32 49A.3.SL167 8000 -8.6.92JW.8440 .n214 F ey in en N N N H H N H U U 2
37 CIdSysAO21479MCC UWY Sierra Co-op Sl12CuOrS*35 *0 120 U aP UaZFtf&WkkLc 1
38 18z42Z426.5 11197900 -8.9.I3J&J.2023 m 32 F en a a N N N H N N H N U U 2
39 18:29 466.7 2L116 8000 -8.8.85JWI.315 ab¶M4 F m a in N N N N4 H HN H U U 2
40 19s00Z50A.2.6L177 8000 -8.61.4JWI.21'd n348 F a m a N N N, H N N H U U 2
41 19:07 516~.5 1L173 8000 -8.9.66JW.6120 .139 F in m a H H N N N f N N U U 2
42 19:08 52G.5 1L173 8000 -8.53.92JW.tj819 .256 F m in a HN N ff N N N N U U 2
43 19:08 530.3.5L167 7900 -7.3.53JW.5718 .175 F m in in " N N N N H N U U 2
44 19:12 54J.5 11179 7900 -8. 7. 73JW.8422 ini5i F a n iNH N N H N N NH U U 2
45 19s14 55G.7 2L171 8000 -8.9.83JWI.220 m2ld4 F m a in N N N N N N4 N N U U 2
46 CldSy!A021479t1CC UNY Sierra Co-op b20Cu~rb*35 £0 120 U mP Ua2FCf&WkLc 1
47 19s19Z566.3.9P181 8000 -8.?.23JW.2616 .127 F in at m H N N N N4 N N N U U 2
48 19:20 576 I 3P165 7100 m688J~S1 397 F n in m N Nt N N N N Nt N U U 2
49 19t21 5186.8 2L161 6900 -6.5.25JW.241Y m 94 F in w a N N 1 N N U U 2
50 19:23 596.6 2L173 7000 -7.0.365JW.3316 .141 F a a m N H NH N N N U U 2
51 19:24 60A.6 2L163 7000 -6.7.66JW.4918 ml1a F a w H N N N N f N H U U 2
52 CldSysAO2I479f4CC UWY Sierra Co-op SZJCuUrSo.35 *0 1d0 U uP Ua2FCfSWkLc 1
53 19:562636.4 11185 8000 -9.1.49JJN.46,?0 .103 F in ew i NNHH N N N H U4 m uu 2
54 20:0 64G.6 2L189 8000 -8.3.98JWI.2?e2 in225 F n en a N N N NH N N M U U 2
55 20:C'n 656.3.9L187 8000 -9.2.44JW.3b22 a bo k a to a H N N N N H H U U 2
56 20:08 676.5 21185 8000 -8.6.61JW.71Z? w1,32 t m a a NH N N N N "t H U U 2

11 I11 111I11222222222233333333334444444444555555b5555666666666677777777778
12345678901234567890123456)890123456hb-i012345678901234567890123456789012345678'30
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I

THE NEW SUPERCUVLEL CLOUD DATA BASE CContinued)
Data File No. Z8

-------------Card Uolumn No. --------------------------------------
1111l1l11l222222222a33333o,3Z3344444444445555555555666666666677777777778

12345678901234567890123456789012345678901234567890123456789012345678901234567890
Rec.
No. Card .Record) Contents
I C1dSy5A021479MCC UWY Sierra Co-op bl4CuOrSR35 *0 120 U
2 19t52Z616.4 1L187 8000 -8.4.25JW.2423 m 38 o-m m m N H N
3 19:55 62G.5 2L183 8000 -8.5.84JW1.123 m174 F m m m H N N
4 20:04 66G.5 2L181 7900 -8.b.75JW.6?19 m170 F m m m N N N
5 20:10 68G.5 lL177 8000 -9.I.47JW.48Z1 ml0t1 Fim m m N N N
6 20t1i 69G.3.9L181 7900 -8.7.92JW1.01Y m2b6 F m m m N N N
7 20:12 70G.4 1L187 8000 -9.3.i6JW.?11' m 5t F inm m m N N N
8 20:13 71G.7 2L183 7900 -9.2.23JW.2216 m 97 F m m m N H N
9 20:18 72G.5 IL177 7900 -6.3.43JW.b504 m /l F-m m m N N N

10 20:19 736.3.9L1S7 8000 -6.5.8'3JW.9320 m220 F m m m N N N
lt CldSysA021479MCC UWY Sierra Co-op S32Cu~rSX35 *0 120 U
12 20:20Z74A.5 21181 8000 -7.8.32JW.3922 m 66 F m inm N H N
13 20:28 78J 1 3L177 8000 -8.7.27JW.2821 m 60 F m m m N H N
14 20:34 790.6 21187 8000 -8.2.27JW.3221l m 69 Fm m m N N N
15 CldSysAO21479MCC UWY Sierra Co-op SX8CuUrS*35 *0 120 U
16 20:26Z756.7 2L185 8000 -9.1.42JW.341/ ml30 F i m m N N N
17 20:27 76G.5 21181 8000 -9.2.35JW.3016 ml54 t m m m N N N
18 20M27 77G.5 2L181 8000 -9.1.74JW.6018 m183 F m m m N N N
19 20:35 81G.5 2L185 8000 -8.5.47JW.4016 ml/2 F m m m N N N
20 20:36 826.5 1L171 8000 -8.0.55JW.561tj mlS12 F m m m N N N
21 CldSysAO21479MCC UWY Sierra Co-op S29Cutorb*35 M0 120 U
22 20s34Z80G.5 2L193 8100 -8.01.1JWl.19 m329 F m m mn N N H
23 20:37 83J.8 2L171 8000 -8.2.27JW.3820 m 97 F m m m H N N
24 20:44 P.4G 1 3L185 9000 -9.8.14JW.2323 m 37 Fm m m N N H
25 20:46 866.5 1L177 9000-10.7.39JW.3319 m 95 F m m m H N N
26 CldSy5A021479MCC UWY Sierra Co-op b43CuOrb*35 *0 120 U
27 20:45Z85G.5 2L187 8900 -9.9.27JW.4.320 m zb F m m m N H H
28 20:47 87J.6 2L189 9000-10.0.50Jw.6921 ml134 F m m m H N N
29 20:55 88G.6 21189 9000-lV.3.24JW.3422 m 6.3 F m m m N N N
30 20:59 89G.6 2L175 9000-10.2.1SJW.2922 m 53 Fm m m i N * N
31 CldSy5A02I6/9BLU UWY Sierra Co-op b24PtuUrG U V U U
32 16:38Z 1G.9 3L169 79CO -7.5.52JW.4e2/ m 42 Fm m mm H N N
33 16:39 2G 411L161 7800 -7.5.24JW.1922 m .35 *m m in H N N
34 16:44 36.6 2L167 7900 -7.8.20JW.e423 m 37 Fm m m N N N
35 16:45 46 3 7L161 7800 -7.6.31JW.3819 m 98 fm m m N N N
36 16:47 56.9 3L163 7900 -7.6.19JW.2/1b mil7 Fm m m N N N
37 16:48 66.6 2L167 7800 -7.4.12JW.1519 m 43 F m m m N N N
38 16:49 76 t 4L165 7900 -/.b.42JI.5316 m262 Fm m m N N NY
39 16:51 86.6 2L167 7800 -7.8.57JW.2515 m130 Fm m m N N H
40 16:53 96 2 61163 7900 -7.6.24JW.2421 m 47 Fm m m N N N
41 16:55 106 1 3L163 7800 -7.5.36JW.442J3 m b9 F m m m N N N
42 16:57 116.5 1L161 7800 -7.6.41JW.50Z3 m 7b Fm m m N H N
43 16:58 126.8 2L157 7800 -7.5.21JW.2821 m i/ F m n. m N N N
44 16:58 13G.5 1L155 7800 -7.5.47JW.5925 rn 70 F m D m N N N
45 17:00 146 1 3L165 7800 -7..1iOJW.2120 in 49 F m m m N N N
46 17:01 156.5 1L163 7800 -7.5.37JW.4822 m '1 Fm m m N N H
47 17:01 160.5 1L165 7800 -7.7.26JW.2719 rn .2 F i m i N H N
48 17:02 17f I 4L167 7900 -7.7.27JW.3623 m 58 F a m m N N N
49 17&03 186 I 3L165 7800 -7.7.23JW.2721 in 5 Fm m mn H N H
50 17:06 19G I 3L165 ?900 -7.8.13JW.2322 m 41 F m m m N N N
51 17:07 206 1 3L169 7900 -7.8.04JW. 131 m 3/ F m m m N H H
52 17r08 21G.5 lL169 7800 -7.8.29JW.4121 m 88 F a m m N N N
53 17:09 226.5 lL167 7800 -7.7.13JW.2319 m 61 F n m m N N N
54 17:11 23G.8 2L169 /800 -8.0.08JW.2018 m b3 F n m m N N N
55 17:12 246 1 4Lt71 7800 -8.2.40JW.5822 u102 F a m m a N N
56 17:15 266 1 3159 7800 -8.2.43JW.4820 mi119 F #% m H N H
57 17:25 306 2 6L173 8800 -9.9.2IJ.1820 m 46 Fm n m h N H

mP Ua2FCf&WkLc
N N H N N U
N N N N N U
N N N N NU

N N N N NU
N N N N N U
N N N N N U
N N N N N U
N N H N N U
mP Ua2FCf&WkLc

N N N N U
N N N N NVU

H N H N U
m#P Ua2FCf&WkLc

N N N N N U
N N H N N U
N N N N V U

N N 4 N U
N N N N N U
mP Ua2FCf&WkLc

N N N N NVU
N N N N NU
N N N N N U
N N h N N U
mP Ue2FCf&WkLc

N N N N NU
N H N N H U
H H N N N U
N N N N N U
mP UVa2FWkCf
N N N N N U
N N N N N U
H N N N N U
N N N N U
N N N N N U

N NH N N U
N N N N NVU
N N N N N V
N N H N NV 
N N N N N U
N N N N N U
H3 N N N N U
N N N N N U
N N N N N U
N N H N NV
N N N N NU
N N N N N U
N N N N N U
N H NN N U
H N N N N U
N N N N H U
N N N N N U
N N N N N U
N N N H NV
H N N N N V
N H N N N U

1

U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2

1
U 2
U 2
U 2

1
V 2
U 2
U 2
U 2
U 2

I
U 2
U 2
U 2
U 2

1
U 2
U 2
U 2
U 2

U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2

U 2
U 2
U 2
U 2
U 2
U 2
U 2
U 2

V1 2U 2

U 2
U 2

1111111111222222Z222333333333344444444445555555555666666666677777777778
12345678901234567890123456/890123456/8901234567890123456789012345678901234567890
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TABLE A-4. rNE NEW bUPEFCuuLEb GLUUD DArA BASE (Continued)
Date Flie No. 29

---------------------------Card Uolumn No.--------------------------------------
11111111112222222222333J333JJ34444444445555555555666666666677777777778

12345678901234567890123456789012345618901234567890123456789012345678901234567890
Rec.
No. Lard .kecord) Uontents

I CIdSysAO21679BLU UWY Sierra Co-op b45CuOrB U U U U mP Ua'2FWkCf 1
2 17:13Z25G.9 3L165 7800 -6.0.25JW.2820 m 72 F m m m H H N N N N N N U U 2
3 17:29 31G 2 7L171 8800-10.1.17JW.1420 m 34 F m m a N N N N N N N N U U 2
4 17:32 32G.5 1L173 8800-10.4.11JW.1118 m Jb F m m m N N N N H N N N U U 2
5 CldSysA021679BLU UWY Sierra Co-op S34CuOrB U U U U mP Uaa2FWkCf 1
6 17s16Z27G 1 3P155 7900 -8.5.16JW.1818 m >7 F m m m N N N N N N N N U U 2
7 17:S18 280.8 2Pt61 8300 -8.8.20.IW.2218 m lb F m m m N H N N N N N N U U 2
8 17:18 29G 1 4P167 $800 -9.8.25JW.3519 m 91 F a m N N N N N N N N N U U 2
9 17s33 336.5 1L173 8800-10.4.08JW.13Z0 m 31 F m m N N N N N N N N U U 2
10 17s35 340 1 4L181 8800-10.8.17JW.1416 m bU F m m m H N N N N N N N U U 2
11 17:38 35J.5 1L171 7800 -9.2.31JW.141b m b3 Fm m ma N H N N N N N U U 2
12 CIdSysB021679MCC UWY bierra Co-op bl9CuUrg U U U U mP UaE2FWkCf 1
13 18t21Z36G.7 2L183 5500 -3.3.18JW.1417 m bt F m m m N N N N N H N N U U 2
14 18:21 37G 2 7L181 5200 -2.5.46JW.4518 m149 Fm m m H N N N N N N N U U 2
15 18s24 38G.7 2L179 4900 -2.0.24JW.2015 mil5 Fm m m N N N N N N N N U U 2
16 18:25 390.5 lLi69 4800 -2.6.28JW.ZS15 m145 F m m m N N N N H N N N U U 2
17 18226 40J 1 3L171 4800 -2.1.17JW.1814 m132 F M m a N N N N N N N N U U 2
18 18:29 41J 2 6175 6800 -6.3.20jw.?5l8 m )8 Fm a m a N N N H N N N U U 2
19 18:34 42G.3.9L179 6800 -6.2i.1JW1.0ZU me4? F m a m N N N N N N N N U U 2
20 18:34 43A.6 2L177 b800 -6.1.89JI.7522 ml31 Fm m m N N N N N N N N U U 2
21 18:40 44G.4 1L171 7800 -).91.JJw1.d1 mZ45 Fm m mH N N N N N N N N U U 2
22 18t41 45G.9 31171 7700 -7.8.70JW.6220 m142 Fm m mn N N N N N N N U U 2
23 18:42 46J.7 21169 7800 -8.l.50JW.45ZO m109 Fm m aN N N N N N N N U U 2
24 18:43 47J.4 tL163 1800 -8.2.50JW.4420 m1U8 Fm m N H N N h H N N U U 2
25 18:46 486.5 IL171 7900 -8.6.46JW.441j mlZ6 Fm m m N N N N N N N N U U 2
26 18s47 49C-.9 3L167 7800 -8.2.3OJW.3219 m 87 F m m m N N N N N N N N U U 2
27 16:48 50J.7 2L166 /800 -Z.01.3JWI.319 m364 Fm m ma N N N N N N N U U 2
28 18t52 510.5 IL171 /900 -8.1.61JW.7014 m456 Fm m ma N N N N N N N U U 2
29 18:53 52G 2 5L169 7800 -7.5.42JW.411b m205 F a m m N N N N N N N N U U 2
30 18s55 53J.5 lL167 7700 -8.3.42JW.4518 ml.6 F m a m N N N N N N N N U U 2
31 18:58 54G.8 21171 7800 -8.6.18JW.1519 m 44 F a a a N N N N N N N N U U 2
32 18:59 55G.6 2L179 7700 -8.5.60JW.3119 m 88 Fm m a N N N N N N N N U U 2
33 19:06 56J.4 1117t 7800 -7.71.0JWl.2Z9 m348 Fm m am N N N N N N N N U U 2
34 19:07 57G.6 eL175 7800 -7.8.77JW. 7418 m241 Fm m a N N N N N N N N U U 2
35 19:08 586.5 tL173 7800 -7.31.OJWI.119 m304 F m m NH N N N N N N U U 2
36 19:08 590.6 211i9 7800 -7.5 49JW.461b mlJ8 f m m m N N N N N H N N U U 2
37 19:09 60J.9 3Lt71 7800 -7.Z.27JW.3U17 mill Fm m ma N N N N N N N U U 2
38 19s13 616.8 2L171 7800 -7.8.17JW.2117 m 80 ta m m N N N N N N N N U U 2
39 l9t14 62G.6 2P175 /800 -7.9.59JW.581/ m224 Fm * * N N N N N N e N U U 2
40 19s16 63G.6 2P171 /4G0 -7.1.48JW.5117 .208 F m i N N N N N N N N U U 2
41 19:16 64J.5 iP171 7100 -6. /.S4JW.5617 m237 F a m mN N N N N N N N U U 2
42 CIdSysBO21679MCC UWY Sierra Co-op bz9GuOrd U U U U mP Uaa2FWkCf 1
43 19:20Z65G I 3Lt73 6800 -5.6.18JW.1715 m 98 F a a a N N4 N A H H H U U 2
44 19:22 66J.8 2L173 6800 -5.4.19JW.2216 m111 Fm m aa t N N N N N N N U U 2

-- . 45 19:25 67J.6 21175 6800 -m.4.1JJw.111/ a b8 * m a N N N N N N N U U 2
46 19s29 686 2 5L167 6800 -5.7.40Jw.4517 .190 Fa a : N N N N N N N N U U 2
47 19:31 69G.4 1L167 6800 -5.7.85JW.8716 m370 Fm a a N N N N N N N N U U 2
48 19:34 70J.6 2L169 6800 -5.5.15JW.1618 a 56 F a a a N H N N N N N H U U 2
49 19:43 71G.5 lL171 6800 -6.1.59J1W.5216 .246 F a a N N N N N 14 H H U U 2
50 CldSysBO21679MCC UWY Sierra Co-op b20CuOrb U U U U .P U-a2FWkCf 1
51 19:44Z720 1 3L171 6800 -6.0.43JW.3815 a205 F a a m N H N N N N N N U U 2
52 19:45 736.5 1L167 6800 -5.9.19JW.2014 .155 F a m m N H N N N N N H U U 2
53 19s46 74J.6 21163 680u -6.1.39JW.4816 .206 F a a a N N N N N H H H U U 2

11111111112222?22Z2233333333334444444444555555555566666666677777777778
1234567890123456789012345678901234567890123456)890123456789012345678901234567890

Notes On type '2 records for U. Wyo. Sierra Co-op date (File% 26-31),
columns 36-37 contain approximate NVUs estimated from
MVD-me'n dia.-100x(cube root of 6xLWC/(pi x conc)).
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TABLE A-4. lHE NEW SUPLKC~uLED CLOUD LArA BASE (Continued)
Data File No. 30

---------- ^-------------Card Column Mo.------------------------- -- -----
1111111111222222z222333j3J33334444q44445b5555555S666666b666777/7777778

1234567890123456 8901234567890i234567890123456/890923456789012345678901234567890
Pec.
No. Card kkecord) Contents
1 CIdSysAO22679MCC UWY Sierra Co-op S25CuOrb U U U U m UawlFWkCf 1
2 16:51Z 1J 1 3P175 8600 -8.8.20JW.1921 m 38 F m m mN N N N H N N U U 2
3 16:55 2G.8 2P171 6800 -4.6.24JW.2721 m 53 F m mm mN N N N N N N U U 2
4 17:00 3G.5 lP179 S600 -4.0.49JW.47Z5 m 57 F m mim H N N N N N N N U U 2
5 17s01 4G 1 3Pl73 5800 -2.5.31JW.32a0 m 8Z F m im mN N N N N N NtU U 2
6 17:03 5J.4 l1613 5800 -2.3.46JW.49?4 m 71 F m m m N N N N N N N N U U 2
7 17:05 6J 1 3L169 4800 -0.5.28JW.3020 m 7b F m mm NN N N N N N N U U 2
8 17:08 7J 1 3Pt73 4800 -1.1.?9JW.4318 m152 F m m m N N N N N N H N U U 2
9 17:10 8A.9 2P165 7600 -6.0.27JW.3022 m 57 F m mm NN N N N N N N U U 2

10 CldSysAO22679BLU UWY bierra Co-op S48CuOrb U U U U m Ua*IFWkCf I
11 17i17Z 9G 2 6L19211300-13.8.10JW.2128 m 19 F m m m NN N N N N N N U U 2
12 17:19 10G 2 5L20611300-14.2.28JW.31Z6 m 35 F m m m N N N N N H N N U U 2
13 17:20 110 2 8L1921t200-13.6.1SJW.Z331 m 15 - m m N NN N N N N N N U U 2
14 17:22 12G 3 9P183tl200-13.3.23JW.Z931 m 19 F m m m H N N N N N N N U U 2
15 17:25 13G 2 6P19210000-11.0.20JW.2630 m 18 F i m m N HN N H H N N U U 2
16 17:27 14G.8 3PlS9 8500 -8.0.1ZJW.1531 m 1O F m m m N N N N N N N N U U 2
17 17:28 15G.9 3P185 7800 -6.1.10JW.1529 m 12 F m mi m N N N N H N N N U U 2
1S 17:30 16G.7 2P187 7080 -4.8.23jW.1/22 m 31 F m m m N N N N N H N N U U 2
19 CldSysA0226792LU UWY Sierra Co-op belCuOrb U U U U m UaOIFWkCf 1
20 17:30Z17E.9 3P169 6700 -4.5.S4JW.2419 m 62 F m m m N N HN N N N N U U 2
21 17%32 18E.7 2P173 5700 -2.b.29JW.35e0 m 82 F m in N N N N N N N N U U 2
22 17:33 19A.5 1P163 5500 -2.0.24JW.2Z18 m 68 F m m m N N N N N H N N U U 2
23 CldSysA022679BLU UWY Sierra Co-op S39CuOrS U U U U m Ual1FWkCf 1
24 17:54Z206 2 7L191 8800 -8.5.ZOJW.2427 m 23 F m m m N N N N N N N N U U 2
25 17:56 21G.7 2L187 8800 -8.4.1ZJW.1231 m 8 F m m m N N N N N N N N U U 2
26 18:01 22G 2 5L185 8800 -8.3.14JW.2029 m 16 F m m m N HN N N N N N N U U 2
27 18:04 23J.5 2L191 8800 -8.0.20JW.22Z2 m 41 F m mim N N N H N N N U U 2
28 18:08 246 1 3L179 6900 -5.3.49JW.4425 m 53 F m m m N N N N N N N N U U 2
29 18:09 250 1 4L187 6800 -4.8.15JW.132/ m 12 F m m m N N N N N N N U U 2
30 18:15 266.6 2L185 7900 -6.5.Z3JW.2527 m Ztbt m mm NN N N N N N N ( U 2
31 18:16 270.5 1L193 7900 -6.6.32JW.30Z'i m 8 F m mim N N N N N N N N U U 2
32 .8:18 28J.8 2L183 7800 -6.7.34JW.32Z2 m 55 F m mm NN N N N N N N U U 2
33 CldSysA0226798LU UWY Sierra Co-op 563CuOrS U U U U n Ua*lFWkCf 1
34 18z26Z29G.9 3L19610900-12.7.21JW.2728 m 24 F m m m N N N N N N N N U U 2
35 18:27 30E 1 4P20211000-13.1.ZbJW.302/ m i0 f m m m N N N N N N N N U U 2
36 18:29 310 2 5P18711500-14.0.22JW.303 m 18 F m m m Nt H N N N N N N IJ U 2
37 18:30 32A I 4L19811400-13.9.11JW.1632 m 9 F a m m N N N N N H N NH U U 2
38 CldSy5A022679LTA UWY Sierra Co-op b43CuUrS U U U U m Ua*lFWkCf 1
39 18:42Z33G 1 3L18712700-lb.9.l1JW.1532 m 9 F m m m N N H N N N N U U 2
40 18:43 340.7 2L19512900-17.1.22JW.3232 m 19 F m m m i NN N N N N H N U U 2
41 18,44 35A 2 7L20012900-17.I.13JW.1930 m 13 F m mim N N N N N N N U U 2
42 CldSysA022679LTA UWY Sierra Go-op b43CuOrS U U U U m Ua*lFWkCf t
43 18:56Z36A.8 3LI961900-1/.0.1IJW. 2730 m 19 F m m m N N N N N N N N U U 2
44 19104 370.5 lL19512900-17.3.26JW.3729 m 30 F m m m N N N H N N N N U U 2
45 19:05 38A 1 3L20013000-17.0.15JW.2330 m 1/t m m m N N N N N N N U U 2
46 CldSysAO31879MCC UWY Sierra Co-op S2ZCuOrCw45 +1 U U c? A1AFmCf 1
47 19rI1Z lE.9 2P161 7500 -5.9.41JW.5813 m462 F m m N N NN N H N H N U U 2
48 19s:2 2E.9 2P161 8500 -8.m.e6JW.311 3 m272 F m m m N N N N N N N N U U 2
49 19z13 3E.4 lP165 9200 -9.4.61JW.7817 m32ts F m mim H H HN N N N H N U U 2
50 19:14 4E 1 4P169 9800-10.6 X JWt.216 m546 F m mm H N N N N N N N U U 2
51 19:15 5G 1 3L163 9900-10.9 X JW.4516 m195 F m m m N N H N N H N N U U 2
52 19,16 6J I 5L169 9900-10.5 X JW1.116 m557 F m a mH H H N N N H N U U 2
53 19319 7H 1 3Lt77 9900-10.8 X JW.6415 m3i3 f m i m H HN N N N H H U U 2
54 19:20 8G.5 1L175 9800-10.7 X JW1.115 m629 F m m N NH H N H H N H U U 2
55 19:21 90 2 4173 9900-10.9 X JW.4617 m166 F m mm H H N N N N N H U U 2
56 19:22 10G 2 6L175 9800-10.8 X JW.2518 m87 F m mm NN H N N N N HN U U 2

11111111112222222222333333333344444444445555555555666666666677777777778
1234567890123456789012345b789Ul1345678901234567890123456789012345678901234567890

Notei On type *2 records for U. Wyo. bierra Co-op data (Files 26-31),
columns 36-37 contain approximate MVOs estimated from
MVD-mean dia.-1OOx(cube root of bxLWC/(pi x conc)).
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TABLE A-4. THE NEW SUFERCOULED CLOUD DATA BASE (Continued)
Data File No. 31

_ ___----------------------Card Column No --------------------------------------
11111111112222222222333 ,33 33444444444455555555556666665666//777777 771t

123456789012345618901234b67890l345678901234567890123456789012345678901I34567899
Rec.
No. Card tRecord) Contents

1 CldSysA0A31879MCC UWY Sierra Co-op b25CuOrua45 +1 U U c? *IAFmCf 1
2 i9:29ZIIG 2 6L169 9800-10.0 N N 1.315 m700 F m rs m H N N N N N N N U U 2
3 19:31 12G.9 3L167 9800-10.6 N N .6115 m360 F m m in N NH N N N N N U U 2
4 19:32 136.7 2P171 9900-10.6 N N 1.315 m/19 F m m i " NH N N N N N U U 2
5 19:32 14J 1 4P16710300-11.1 N N .4714 m333 F m im i N H N H H N N U U 2
6 19:36 15G.9 3P177t0800-11.7 N N 1.416 m700 F m a m N NN N N N N N U U 2
7 CldSysAO3t879BLU UWY Sierra Co-op Sl9CuUrtrsi45 +1 U U c 7 RlAFmCf 1
8 19:37Z16J.7 2L16910800-11.2 N N .5114 m371 Fm m m N N H N N N N N U U 2
9 19,38 17E.9 3Pt8310900-12.6 N N .781b m383 F m m iN H N N N N N U U 2
10 19:39 18J.4 lP18910400-11.9 N N 1.01O m488 Fm m m NN N N N N N N U U 2
11 19:41 19E.6 2P183 8400 -8.1 N N .5113 m442 Fm m m HN N N N H N N U U 2
12 19:42 20A.6 2P181 7500 -b.3 N N .4212 m427 Fm m m MN N N N N N N U U 2
13 19:58 21J.6 2L187 6900 -4.8.32JW.2911 i456 Fm m m N N H N H N H N U U 2
14 20:11 22E.8 2P173 9800-10.1.23JW.1813 m175 F m m NN N N N N N N U U 2
tS 20:13 23E 2 7P18710800-12.6 X JW.3816 ml84 Fm m rs N N N N f N N N U U 2
16 20:16 24G.6 2L18310900-12.1 X JW.4216 ml93 F m m m N N N N N N N N U U 2
17 20s16 256.4 lL18510900-12.4 X JW1.117 m408 Fm m m N N N N N N N N U U 2
18 20:17 26J.9 3L18310900-12.5 X JW.2815 m147 Fm m in N N N N H N N N U U 2
19 20:20 27E 2 5L19110000-10.5 X JW.1513 m133 F i m mH NN H4 N N N N U U 2
20 2n:23 28E.9 3P183 9700-10.0 X JW.5415 m292 F i m i N N N N N N.N N N U U 2
21 20:24 29E.6 2P193 8900 -8.9 X JW.b114 m395 Fm m m NN N N N N N N U U 2
22 20:24 30J.8 3P187 8400 -1.8 X JW.5613 m487 Fm m m i N H N N N N N U U 2
23 20:29 31E 1 3P177 8300 -7.4 X JW.1611 mZn26 Fm m m NN N N N N N N U U 2
24 20:30 32J I 3P183 7600 -6.6 X JW.2813 mZ59 Fm m m N H N H H N N N U U 2
25 CldSy5A03l879BLU UWY Sierra Co-op Sl.tuUrBA45 *1 U U c? .5-lAFmnCf 1
26 21:5Za36G . 6' 3310700-11.4 N N .161b m 88 F m m m H N N H H N N N U U 2
27 20:57 346.9 3Ll7710900-12.1 N N .1815 ml:O Fm m m N H H H N N N N U U 2
28 20:58 S5G.7 2L17710900-12.2 N N .691/ m263 F n m m4 M N N N N N U U 2
29 20:59 36E 1 3P17710900-12.2 N N .1815 mlO 0 fnm m i N N N N N N N U U 2
30 21:02 37E 1 4P179 9500 -9.8 N N .3314 mn233 Fm m w NN N H N N N N U U 2
31 21:03 38E.5 lP175 8900 -8.2 N N .3114 m224 F i i m N N N N N N N N U U 2
32 21:12 39J.5 1L17S 6500 -3.6 N N .3111 m5ll Fm m m a N N N N N N N U U 2
33 0ldSxsA031879BLU UWY Sierra Co-op StSCuOrSM45 +1 U U c? .5-lAFmCf 1
34 21:2§Z40J I 4L187 9900-10.0.13JW.2414 m152 F m m m N N N H N N N N U U 2
35 21:45 42G 1 3L185 8900 -8.0.19JW.3015 m1/9 F m m m N N N N H N N N U U 2-
36 22t08 48G 2 6L179 8800 -7.8.18JW.2;14 m143 Fm m m N N H N N N N N U U 2
37 22:14 49G.7 2L175 6800 -3.2.44JW.351e m375 Fm m m N H N N N N 14 N U U 2
38 CIdSysA031879BLU UWY Sierra Co-op 526CuUr8t45 +1 U U c? .5-lAFmCf 1
39 21:43Z41G.9 3L191 9300 -9.0 X JW.3715 ml91 F m i m N HN N H N N N U U 2
40 21:4? 43E 1 3P191 7700 -6.3 X JW.2312 i269 F i a M N N N N N N N U U 2
41 21:48 446 1 3P179 7100 -4.8.58JW.3211 m402 Fm m m N N H N N N N N U U 2
42 CldSysA0318798LU UWY Sierra Co-op S37CuOrS*45 .1 U U c? .5-lAFmCf 1
43 22:00Z45E.5 lP175 6900 -4.S.2bJW.2813 m259 F i a m N NH N H N N N N U U 2
44 22:02 46E 2 6P179 7900 -6.4 X JW.3U14 m228 F m m a N N N N N N N N U U 2
45 22%05 47E I 4P181 8100 -6.4.35JW.3515 m200 Fm a m N H H N H N N N U U 2
46 22:16 50J.5 lL173 6800 -2.9 X JW.3814 m278 Fm m m a N N H H H N N N U U 2
47 22:22 51G.8 2L175 7900 -6.4.26JW.2314 m173 Fm m m i N N N N H N N U U 2
48 22:29 526.6 2L183 8900 -8.3.19JW.1513 mIn29 F m i a N N N N N N N U 11 2
49 22.30 53J.5 lL181 8800 -8.1.16JW.2014 a142 F m a N H N N h N N N U J 2
50 2'Zs36 54G 1 3L179 7900 -6.3.17JW.2014 m149 F m m m N N H H N N N N U U 2

huh l11112222222222333333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890

Notes On type '2' records for U. Wyo. Sierra Co-op data (Files 26-31),
columns 36-37 contain approximat- MVDs estimated from
MVD-mean die.-100x(cube root of 6xLWC/(pi x conc)).
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Data Files 32 to 34, 37 to 39, and 43

are blank

as of the date of this report.

.,

* I
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TABLE A-4. THE NEW bUPERCOULLU CLUUD DATA BASE (Conttnued)
Data File No. 35

-------------------------Card Volumn No.-------------------------------------
111111111 22222222e2J34J33333344444444445555555555666666666677777777778

1234567890123456789012345b78901234567890123456/890123456789012345b78901234567890

Card (Record) contents
CldGrpl03248lW72 NRL b 0 Cu V*34* 2.2 64 -7.0 McLeCvO GulfStreaml
1142 1A I 4L21705400*-b.0.56JW X 1931 X A N N X MH U *9CRO H N H 0 W 2
1145 2A.7 2L215*5300 -4.b.1JW X 17t X A N N X NH U *2CRQ N H N 0 W 2
1150 34.1.41220*6400 -6.3.82JW X 1928 X A N N X NHN.8*30CRO N N H OW 2
1151 4A.1.31220 6400 -5.71.ZJW X 128 X A N N X NN.8*30CRO H N N 0 W 2
1153 5J.2.8L222 6500 -7.3.8 JW X 2031 X A N N X NNN.6£23CRO N N H 0 W 2
1154 6J.3 1L222 6b00 -6.4 .5JW X 2031 X A N N X NHN.5*I8CRO I N 0W 2
1154 7J.1.51222 6600 -b.8 .6JW X 201 X A N N X HNN.3*IOCRO N N H 0 W 2
1154 8J.1.4L222 6600 -6.8.4 JW X 2031 X A N N X NNE.6*23CRO N H N 0 W ?
1154 9 J.2.71222 6600 -6.b .6JW X 2031 X A H H X hNU.ZtOCRO N N N 0 W 2
CldGrp2032481W72 HRL S U Cu V*34*-2.2*743-7.O McLeCvO GulfStreaml
1200 1A.1.51222*7100 -6.41.1JW X 21Z8 X A H H X NN.6*24CRO N N H 0 W 2
1202 2A.3 1L220*6200 -5.5.32JW X 1928 X A N H X NHE.3*13CRO H N N 0 W 2
Cld~rp3032481W72 NRL S 0 Cu V 34 -2.2 683-5.0 McLeCvO GulfStreaml
1228 lJ.2.7L210 3750 -3.7 .1JW X I U X A N N X NN U MO CRO N N H 0 W 2
1230 2J.2.6L210 3750 -3.3.20JW X 9 U X A N M X NH U sO CRO N N H 0 W 2
1232 3J.1.51210 3750 -3.0.g8JW X 9 U X A N H X NN U *0 CRO N N N 0 W 2
1235 4A.2.61216 5400 -5.0.35JW X 1425 X A N H X NN U #0 CRO N N N 0 W 2
1240 5J.1.5L217 5600 -6.2.56JW X 1425 X A N N X NN U *0 CRO N N N 0 W 2
1242 6A.1.41218 6100 -6.4./ JW X 1b25 X A N N X NH U *0 CRO N N N 0 W 2
1249 7J.2.61218 6100 -6.5.30JW X 1bZ8 X A H H X NN U N0 CRO N H N 0 W 2
1254 8A.1.2L218 6400 -7.0 .8JW X U U X A N N X NH U 30 CRO N H N 0 N 2
1255 9A.1.21218 6400 -7.01.OJW X U U X A N N X NN U £0 CRO N N H 0 W 2
1256 1OA.t.2L218 6400 -7.0 .9JW X U U X A N H X NH U *0 CRO N H H 0 W 2
1256 11A.1.41218 6400 -/.O1.OJW X U U X A N N X NH U *0 CRO N H 0 W 2
1300 12A.1.2L218 6400 -7.0 .9JW X U U X A N H X NH U 30 CRO N N N 0 W 2
t301 13A.1.41218 6400 -Z.0 .8JW X U U X A N H X NH U 30 CRO N N N 0 W 2
1301 14A.1.51218 6500 -1.5 .84W X U U X A N N X NH U 25CRO N H N 0 W 2
1305 15A.3 lL218 6200 -7.51.OJW X 1b25 X A H H X NH U 12CRO N H N 0 W 2
Cloud 10326S1nlL NRL P b Cu V£/O U 3903-10 cP (lASmCf 1
1352 IA.2 1L244 8900 -9.4.52JW.371118560 A N H 0 NH .4 l8CRO N H N 0 W 2
CldGrp2O32681GSH NRL P 6 Cu V U U U U cP 0-.1ASmCf,MTb 1
1453 1J 2 9L26Gl1000-13.5.13JW X X X X A N H U NN.12 5CRO N H N 0 W 2
1455 2G.1.4L26011000-13.1.21JW.141019360 A N H U MN.24 ltCRO N N N 0 W 2
1455 3G.1.4L26011000-12.b.6lJW.681422130 A H N U MN X X RO K H N 0 W 2
1455 4D.6 JLeSOtlO00-12.3.ebJW.z21119670 A H H U NH.36 1SCRO N H N S WS 2
1456 5A.5 ?L2b0l1000-l2.0.13JWsnow cntam A N N U HN.2S X RO H H N S WS 2
1459 6D.2.7L250110O0-10.8.37JW.391ZZb8U A N N U NN.40 17CRO N N N 0 W 2
1459 7J.2.1L25011000-10.1.24JW.221022600 A N N U NH.22 13CRO N N H 0 W 2
1503 8J.3 1L23011000-10.4.30JWsnow cntam A N N U HN.52 24CRO H N N S WS 2
1508 9F.3 lL240 8900 -6.6.41JWsnow cntam A N N U HH.32 X RD H H NS WS 2
1509 10J.3 1L230 8800 -6.6.20JWsnow entam A N H U NH.21 9C RO N N N S WS 2
1510 llF.6 21230 8100 -4.4.38JWsnow cntam A N H U MN.44 1SCRO N N H S WS 2
1511 12J.5 2L230 8000 -4.0.22JWsnow entam A H N U NN.23 12CRO N N N S WS 2
Cloud 3032681VWV NRL P6 CuCbC U U U U eP 20-.2ASmfSrTb 1
1512 1A 2 7L226 8000 -5.1.52JW.301019610 A N N U NH.40 19CRO N N N S WS 2
Cloud 403268lnOH NRL P 6 U C U U U U cP 0-.3FSmCfMTb 1
1547 1A 2 91222*7000-10.S.22J4.421322650 A N N U NN-27 U RC N N N 0 W 2
CldGrplO3l98lHGR NRL S M Sc 155-13.0100-23.OcP NyW*7W&FLc 1
1527 1A.3 1L230 7000-18.0.46JW N H M N N N N X N N X X RO N N Y UcmW 2
1551 2A.5 2L230 6000-18.03.24W N N N N N N N X N H.19 U CRO H N NN UmW 2
CIdGrp2O3l981JST NRL S M bc I*4k-13.0 U U cP NyW*7W&FLc 1
1558 1A 2 7L230 5800-16.0.25JW N H N N N N K X H N.18 U CRO N N H UcmW 2
1601 2A.5 2L230 5600-15.2.18JW 4 NN H N N N X N N.18 U CRO N H N O W 2
1606 3F.5 2L230 5000-13.9.11JW N N N N N N H X N N.12 .4CRO N N N S- WS 2
1607 4A 1 61220 5000-13.2.28JW N N N N H H N X N N.28 5CRO N N N S- WS 2
CldGrp3031981HGR NRL S M Sc 1*483-13 70-18.5cP NyW*7W&FLc CILOl
1631 1A.3 lL230 5000-13.5.23JW NMN H NH N N X N N.25 U RON N H S WS 2
1643 2A.5 21230 6900-16.9.48JW HN N N H N N XNN.50 U RO N N H O W 2

1111111111222222222233333333334444444444555555555566666666677777777778
123456789012345678901234567890123456/8901234567890123456789012345678901234567890

A-45
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rA8LE A-4. IHE NEW SUPERUOOLEO ILUUD ArTA 8AbE (Continued)
Data fzle No. Ob

-------------------------- Card Column rio.--------------------------------------
111111111222222222233J..334osjJ4444444444,55s55,5556666bS666677777771778

12345678901234567890123456/8012345678901234567890123456789012345618901234567890
Rec.
No. Uard (kecordi Gontents
1 CIdGrp40319811AD HRL b 3 bc 1*6U*-15 a90*-22 cP NyWx7W&FLc,UpC11
2 1705 IF.5 2L230 7000-15.6.24JW N H N N H N N X N N.17 U RO N N H S- WS 2
3 1706 2A 2 8L230 7000-15.5.1ZJW N N N N N N H X N N.10 4CRO N N N S- WS 2
4 CldGrplO4l781oME HRL S O St C{YU*-7.8120 U McTSyW,W&FHc&R,GILO1
5 1430 IA 2 9L23011000-1l.0 rt JW N N H N H H N N N H.249.6CRO N H H 0 W 2
S 1439 aE N NP210 9700 -8.1 N JW.031641135 A NH N N N N.082.7CRO N N N 0 W 2
7 1439 3E N NP210102OO -8.1 N JW.2zl/2tfl80 A N H N N N.25 lOCRO N H N 0 W 2
8 1440 4D 1 4L21010700 -7.8 N JW.321828350 A h N N N N.32 13CRO H N N 0 W 2
9 1441 5D 2 5L21010700 -7.6 N JW.271422290 A N M N H H.33 13CRO N N N 0 W 2

10 1442 6D.5 2L21010700 -7.5 N JW.03 716470 A N N H H t.z6 11CRO N N N 0 W 2
11 1443 7G 2 6L21010700 -7.4 N JWsnow cntam A N N N N N.093.0tRO N N N S- WS 2
12 1445 8A 2 8L22010700 -7.3 N JWsnow cntam A N N N N N.197.6CRO N N N S- WS 2
13 1502 9F.8 3L23511000 -8.6 N JWsnow cntam A N N N N N.103.9CRO N N N S- WS 2
14 1503 lOF 417L23511000 -7.7 N JWsnow cntam A N H N N N.249.6CRO N N N 5- WS 2
15 1507 11F 310L23511000 -6.2 N JW.0SI15320 A N N N H N.1/7.OCRO H N N 0 W 2
16 1510 12A 624L23511000 -4.5 N JW.2013?X330 A h N N M H.28 IICRO N N N 0 W 2
17 Cloud A121980oMA NRL b 0 bC BabO U E80*-13 cP 1-2FSmOyCf 1
18 14s35 IJ.3 lL218 7500a-12 .?dJW X X X X A N H X NN.32 16cRO N N N 0 W 2
19 14:36 2F.4 1L218 7500O-12 .12JW X X X X A h H X NN.16 l2cRO N H N 0 W 2
20 14s37 3J.2.7L218 7500-12 .z8JW X X X X A N N X HN.56 18cRO N N H 0 W 2
21 14:38 4J 1 4L218 7500e-12 X JW X X X X A N N X HN.35 l6cRO N H N 0 W 2
22 14:41 5J.3 1L218 7500*-12 X JW X X X X A N H X HN.35 14cRU N N N 0 W 2
23 14:43 6J.3 lL218 75000-12 X JW X X X X A H N X hN.196.7cRO N N N 0 W 2
24 14:47 7J.3 lL217 7000-11.5.26JW X X X X A H N X NN.23 lOcRO N N N 0 W 2
25 14:49 8F.3 1L245 7000-11.5.1JW X X X X A N N X NN.197.lcRO N N N 0 W 2
26 14:50 9J.4 2L245 7000-11.5.20JW X X X X A N N X NN.27 14cRO N N N 0 W 2
27 14:50 10J.2 1L245 7000-11.5.14JW X X X X A N N X NN.198.5cRO N H N 0 W 2

llitl1111222222222a3Jo 3333333344444444445555555555&66666666677777777778
123456789012345678901234567890 e345678901234567890123456789012345678901234567890
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]fit NEW b1JVLwtUULLD GLUM) U fA BASE (Conttnued)
On t a F i e No. 40

------- ~------- Card 'olumn No--------------
liii IIIl2 222? 3333 J.o444444444455,5555566 bb666667777777778

12345678901e345b/89012345678901I3456/8901Z345b/890123456189012345678901234567890
Rec.
No. Card (Record) Contents
1 F298ClA1216740LMUWSH ')JRMetSoc.vlO6 b 0 Cu C 30 U 200
2 15:13L IC 1 3Ll1b /000 3 .3 JW N N N m A N M 1U w
3 15:14 2G 1 3L130 7000 -3 .15JW N N N m A N N H 30W
4 15 :16 3G.2.4L13U 7000 -0 .55JW N N N m A N H N 2W
5 15:16 4C.5 lLIJO /000 -3 .7 JW N N N m A N H N 5W
6 F29FC181216740LM0WSH QJPMetboc.vlO6 5 0 Ns U 45 *0 zvu
7 15:17L 11022L130 7000 -4 .06JW N N N m A N M N tOW
8 F298C1C1216/4SEAUWSH OJRMetSoc.v106 S 0 Cu C 30 U 200
9 16:23L 1C.4 1L130 8000 -3 .3 JW H N N m A N H N 15i*

10 16:24 20.1.eLP30 /bOO -3 1.OJW N N N m A N N N 3W
11 16s27 3G.2.4L13u ."00 -2 .5 JW N N N m A N N N 8W
12 F298ClD12I674SEAUW$I$ QJRMetboc.v106 S 0 Cb C 30 U 200
13 16:42L 1C, 2 4L124 7000 -2 .1/JW N N N m A N N N 15W
14 16:44 2(, 3 6L124 7000 -1 .45JW N N N m A N N N 4W
15 16:49 3C.5 1L124 7000 -1 .2 JW N N N m A N H N 3W
16 16:50 4G.4 1L124 7000 -1 1.1JW N H N m A N N N 1W
17 F298CIE1216745EAUWSH QJRMetSoc.v106 b 0 Cu C 30 U 200
1S 16s521 1G 4 8L120 7000 -1 .2 JW N N N m A N N N SW
19 16:57 2G 4 81120 7000 -1 .1 JW N N N m A N N N SW
20 F301C1A010275SEAUWSHOJlMetSoc1O6:p2tS 0 Cu B 30 U E95
21 14.48L 10 3 7L122 5400 -2.4.17JW N = N O5O A N H N _2W
22 14:51 2G 2 31122 5500) -2.7.Z3JW N 9 N /00 A N N N .1W
23 14:54 3G 3 7L122 5400 -2.4.14JW N 8 N 550 A N H N .1W
24 14s57 4G 2 3L112 5400 -2.6.08JW N 8 N 35b 0 A N .1W
25 F301C1B0102750LMUWSH(iJPhetSoc1O6:p29b 0 Cu I U U U
26 15:40L 1G 2 3L120 7400 -1.3.21JW N 25N 25 A N H N 1W
27 15:42 2J 2 4L120 7400 -1.4.26JW N ZON 60 A N # N 1W
28 F301C1C010275H0MUWSHoJRMetSoclO6tp29S 0 Cu C 30 w+1 >99
29 16:06L 1G 3 7L134 7600 -2.8.07JW N ION lZb A N N N 98W
30 lbtO9 2G 1 3L140 /800 -4.01.1JW N lbN 500 A N N N 15W
31 16:11 3G 2 41135 7800 -4.0.21JW N llN 290 A N N N 99W
32 16:25 4J 4 8P13010000 -7.5.14JW N llN Z00 A N N N 30W
33 F301CIDO10275SEAUWSHOJRMetSocIO6:p295 Obt0cC U U U
34 18:24L 1H 511L124 6500 -3.7.27JW N jUts 4b0 A N N N .2W
35 18:30 2A 2 3L124 6400 -3.6.09JW N 8 N 320 A N N N OW
36 F733CIA020279237UWSH Priv Comm 1982 S 0 Sc C60 -2.8 79
37 12:34L 10 612L125 6445 -6.4.84JW.782/34125 Az.1 0 36.1W
38 12:37 2K.5 1L119 6770 -4.5.'39JW.8??83910¶J A 11 0I 3.1W
39 12:46 3E.6 1L119 6770 -4.3 X JW.382634 69 A 183.197.1W
40 12z48 4E1020L119 6290 -4.3.44JW.5225401U3 A X I.W59.lW
41 F733CIB020279237UWSH Priv Comm 1982 5 0 St C 24 +1.0 43
42 13:02L IE N NPlO 4280 -1.3 X JW..Z22439 75 A X .199.1W
43 13:03 2E N HP120 3760 -1.7 X JW.291832175 A X .399.1II
44 13:03 3E N NP120 3270 -1.1 X JW.331b24253 A X .399-11
45 13t04 4E N NP120 2725 -0.3 X JW.171434199 A X .259.ZW
46 13:04 SE N NP120 2450 -0.1 X JW.041035149 A X .543.1W
47 F733CIC02027923/UWSH Priv Comm 1982 5 0 St C 48 -0.6 62
48 13:20L 1E N HP122 4930 -0.5 X JW.24ZU25 95 A 59 .146.1W
49 13z20 2E N NP121 5310 -1.0 X JW.202228 b2 A t4 -199.1W
50 13:37 3D I 3L137 5370 -1.4 X JW.122040 b3 A U 0 6 OW
51 13:39 4 2 4L1Ž3 5325 -1.3 X JW.242239 /4 A .3 C 28.1W
52 13t41 5J.7 1L123 5350 -1.2 X JW.101/40 67 A1.1 I 40.1W
53 13:43 6J.8 21121 5350 -1.3 X JW.112240 t2 A1.2 0 18-1W
54 F733CI0020279237UWSH Priv Comm 1982 S 0 bt C 18 *0.8 35
55 13:59L 10 2 4L124 3380 -0.7.45JW.541840233 A X .299.2W
56 14sO1 2G.4.81119 3360 -0.4 X JW.312139112 A X .299.1W
57 14:02 3G.4.81119 3325 -0.6 X JW.431)32313 A X .3S8.1IW
58 14:02 40 1 21114 3405 -0.2 X JW.282139 99 A X .199.3W
59 14:03 5E.5 1L116 3385 -0.6.5 JW.581833230 A x I 99.1W
60 14:04 6E 4 81111 2890 -0.2.43JW.481b39358 A X .199.3W

U mP G0.IACfSuOVI I14 N N N N 5 -14 12N N N N S m l 2N N N H N N O M 142

N NH N N N 0 mw.12
U mP 0-.2FCf~u*4l I

M N N N H b- ml 2
U mP 0-.IACf~u~fl IN N N N N 5 1 .1 .1 2N N N N N O mWuJ2 N N N N N S- 14.12

Il aP 0-.IACfSt#F1 1 N N N N S ml 2

NN N N N N 0 mW# 12
NH N N N N C mW*12
N N N N NOH mW 2
U mP .2-.4ACfSu#F1 IN N N N N N 5 -ml 2
N N N N 6 - ml 2
U mP CvOOc~f,<..2F4aRblN N N N N N O 1 2, N N N N N O 14w 2
N N N N N NO 1 2N N N N N N O 1 2
U mP CvO~cWf,.6ACf 1

N N N N N N 0 mw*12
N N f N N N 0 Mw+ 12
<-15mP Ud#CfSu*F1 4,&3aRbl
N N N N N S# ml 2N N N N N S -mW*12
N N NH N N N s~ml*w2
N N N N N N S- 1I142
U mP *.6AWkCf 1N N N N N NO mW 2N N 19 N N N O W 2
U mP IWIASf,42-3E&ACf1N N If N N E-mW*12

N, N1 K N N E-mW.J12N H N N N N £0 mW 2N N N N " N o O W 2

-1.2mP 1W&ASf.&2-3E&4CfIN 1 N N N E-mW*12

N ~ H N N H E-mW+12
N N N E-mW*!2

N H N H N E-MN.12
N N H N N N E-mW*12
-2.4aP IW4ASf .12-3EAACf IN N N N N E W 4.12 N 1 N N N N E 14.12 N N N N N O m b IW 2N N N N N O mW2

N N N N N NO MW 2N N H N N NO0 mW2

-0.1IP 1W&ASf,1Z-3E&ACfIN N N N N N E-mW+12 H N N N *O mW 2N N N N N N O m .2K N H N N NO0 MW 2N N N N N N O N 2

N4 N N N NO0 vn m 2

11 111It 11 12222222222333333333344444444445S555555555666666666677777777778
1234567890123456789012345678901234567890123456,901l23456789O123456789012345678990

A-47
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IAB1t A-4. IlHt liiw bk WCIJIJUL tj: hUhU h Is UA14'.I (1citt L itar
Ltata fI , No. 41

*--- -__-_-_-------- --Card Column No.----------------------------------- --
111111112222 a2Z2333333333344444444445555555556666666666/7777/77178

1?34567S90123456789012345b/t9012345b8l01Z34567890123456789012345b78901234567890
Rec.
No. Card kkecord) Contentr.
1 F733CIE020279e37tDWSH Priv Comm 198L S 0 bc e Z2 *O.b U U mP IW&Abf,&2-3E&ACfI
2 15:15L 1G 1 2L123 2640 -0.1.e5JW.16 9?1J62 A X 1.1444.W H N N N N N SP W*12
3 15:17 2J 1 2L127 2580 -U.9.1'JJW.08 7 X34/ A X 0 6b.7W N H H N H N SP W+I2
4 F733CIF020279HGMUWSH Priv Comm 198Z b U bc 8 28 -0.5 U U mP 1W&ASf,#2-3E&ACfI
5 15:25L 1J 2 4L125 3085 -0.1.37JW.?01030362 A X .S30Z.W N H N N H H E-mW*12
6 15:30 2E 3 5LI18 30O -1.6.35JW.251018b3U A X .5J12.W N H H N H H E-mW+12
7 15:33 3E H HP111 3595 -2.e.55JW.5e1/e5330 A X .b873.W N H N Nh N E-mW+I?
3 15:35 4D 1 2L116 4040 -2.8.40JW.jb1521?90 A X .4905.W N H N N N N E-mW*I2
9 15:36 5G 1 2L119 4055 -2.6.Z1JW.1410 X28b5 A X .69911W N H H N N H E W412
10 15:37 6C 2 4L117 4070 -Z.1.09JW.0710 XIbS A X .5t0l1W HN H N NN H E W-12
11 15:39 JE 2 5L117 4070 -2.1.3PJW.331732175 A X .Z99.6W H N N NH N H E-mW12
12 15:41 8k.6 1L112 4260 -1.9./bJW.bbldŽ8230 A X .322.1W N H N N N N N 0 mW 2
13 15:43 9K.2.4Pl15 4615 -2.21.1.JWl.02230234 A X .3 2.2W N N N HN N H 0 mW 2
14 F857CIA0214800LMUWSH Priv Comm 19f82 b U Ac 1125-17.813b-21.5cP EyW,NE-SWP96SWHci
15 12:12L IE N NP1471e150-17.8.05JW. 0213 X 3A3 A XX 1. .3W H N N N N N £0 mW 2
16 12:13 2E N NP14112700-19.1.07JW.06111b153 A X X .2.3W N N N H N N *0 mW 2
17 12:15 3E N NP14313250-20.6.07JW.091215190 A X X .6.1W N N H N N N 00 mW 2
18 12:16 4E H NP14013735-21.5.1')JW.2920e7122 A X X 2..1w H N N N N H £0 mW 2
19 F857C18021480H0MUWSH Priv Comm 1Y82 S 0 bc U 33 -4.1 58 -6.1cP EyW,NE-SWPg6SWHce
20 12:47'L E H NS145 5505 -5.3.0/Jw.11neto113 A 0) X .6.1W H N N N N H 0 W 2
21 12:48 2E N NS146 5000 -4.5.0V'JW.151014443 A 0' X 0 .1W N N N H H N 0 W 2
22 12:49 3E N HS145 4520 -3.7.09'JW.201324?85 A X .190 .1W N H N H N H 0 W 2
25 12:50 4E N NS138 4025 -4.4.1')JW.?2101780 A.1J X .4.1W N N H N4 N N 0 W 2
24 -12:51 5A N NS133 3480 -4.3.U4JW.071229125 A.2'1 X 2..ZW N N N N N H 0 W 2
2S F857CIC021480HQMUWSH Priv Comm 1982 b 0 Sc C 37 -2.6 46 -3.3cP EyW,NE-SWP9 6SWHcl
26 12:56L 1E H NP115 3805 -2.b.04JW.031051104 A X X 2..2W N N N H N N s0 mW 2
27 12:57 2A N NP121 4300 -3.8.1"'JW.?11229450 A X X 1..3W N N N H H N 0 mW 2
28 F857CID021480HQMUWSH Priv Comm 1982 5 0 bt C 4Y -3.4 59 -5.OcP EyW,NE-SWP96SWHcl
29 12:58L 1E N NP123 4940 -3.4.05JW.OZIO1O /6 A X X 0 .1W H N N N N H 0 W 2
30 12:59 2E N NP123 545j -4.4.u�'JW.1214Z2136 A X X U .1W N H N H N N 0 W 2
31 13:00 3A N NP121 5825 -5.0.1'JJW.211423270 A X X 0 .1W N N N N H H 0 W 2
32 13:01 4J.4.9L128 5900 -5.5.1?JW.Zbl221327 A X X .1.1W N N N N N H 0 W 2
33 13:06 SJ 2 5L131 5160 -5.7.1'rJW.271JZZ300 A X X 0 .1W N H N N H N 0 W 2
34 13:09 6J 2 6L132 5435 -5.3.19JW.231ZZ1ZY4 A X X 0 .1W N H N N N N 0 W 2
35 13:12 7J 1 3L133 5280 -4.4.06JW.10 UZ1283 A X X 5..1W N N N H N N 0 W 2
36 F857CIE021480HQMUWSH Priv Comm 1982 S 0 St C U J 58 -5.OcP EyW,NE-SWPg6SWHcl
37 13t15L IC' 1 3L129 4965 -4.2.09JW.191228304 A X X .9.2W N N H N N N 0 W 2
38 13:17 2D 2 3L124 4965 -4.0.1'>JW.z51224363 A X X 6.1.W N H H N O N 0 W 2
39 13:19 3G 511L117 4985 -4.1.?'?JW.411beb310 A X X 1..1WN HN N N N N 0 W 2
40 13:25 4C.4.8L123 5005 -3.9.09JW.I51ZZZ227 A X X 3..eW N H N N H N 0 W 2
41 13:29 5J.7 1L122 5850 -5.2.13JW.241424189 A X X .3.1W N N N N N N 0 W 2
42 13:31 6J 2 5L117 5845 -5.6.2OjW.431624270 A X X .4.1W H N N N N H 0 W 2
43 13:34 7G.6 L.123 5860 -6.0.2?JW.401522308 A X X 0 .1W N N H H H H 0 W 2
44 13z35 8J 1 21126 5805 -5.9.29JW.431524287 A X X .2.1W N N N N H N 0 W 2
45 13:36 9J.3.61127 5750 -5.8.1'JW.J7152/293 A X X .5.1W N N N N H H 0 W 2
46 F857CIF021480HOMUWSH Priv Comm 1982 S 0 St e U U 53 -4.OcP EyW,NS-SWP96SWHci
47 13:41L IE N hP129 5190 -4.1.1'?JW.251519267 A X X 51.ZW N N N N H N 0 W 2
48 13t42 2G 1 2L128 4955 -3.8.09JWI.161322203 A X X 22.3W N N N N H N 0 W 2
49 13:43 36 1 21118 4985 -3.7.06JW.0412Z3 68 A X X .4.1W N N N N N H 0 W 2
50 13:44 4D 1 3L118 5000 -3.8.06JW.07 826208 A X X 13.1W N NN N N N 0 W 2
51 13:46 5G 1 3LI15 5005 -3.8.09JW.1711Z8305 A X X 2. XW N N N N N H 0 W 2
52 13:47 66.7 1L112 5000 -3.7.06JW.U61Z29135 A X X 11 XW H N N H N H 0 W 2
53 13:49 7D.5 1L116 4980 -3.5.06JW.u5 922170. A X X 1. XW N N N N N N 0 W 2
54 13:50 8G 1 21123 5015 -3.7.O8JW.141323194 A X X 11 XW N N N N H N E-mW*12
55 13s52 9G 2 4L124 4995 -3.8.06JW.091124173 A X X Z2 XW N N N N H H E-mW-12
56 13:54 IOJ 4 81122 5005 -4.1.O8JW.18102034b A X X .5 XW N N H N N N 0 W 2

1111111111222222222233.3333333344444444445555555555666666666677777777778
12345678901234567890123456789012345678901234567890123456789012345678901234567890
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IA81E A-4. rHi H1fW iUlLkLtJULtv LLUULV UAlIA JASE (Continued)
Da Ed iI e No. 42

- Lard (olumn No. --------------------------------- ----1 1 1 1 1 111 e22JZe3353o)333,33444444444454555b55b656666666677777777778
123456789U1234567FJ90123456789012345678.012,34567890123

45618 901234567890123 45G789O1ec .
No. Card tkecord) Contents
I F851CIG0Z1480HGMUWaH Priv Comm 1982 S 0 Sc 8 4/ -4.0 58 -5.OcP EyW,NE-SWP9 bSWHcl2 14:08L IJ.7 lL120 5845 -b15.0dJW.1714e8154 A X X 50 XW H H N N N N 0 W 2
3 14:17 2E N NP134 5685 5.5.1'JW.361bL2317 A.1# X 0 XW N N N N N N 0 W 2
4 14:18 3E N NP120 5190 4.8.1'JW.231318380 A.1) X 0 XW N N H N N N 0 W 2
5 14:19 4E N NP121 4765 4.U.04JW. "lUlb?/6 A.2' X 4. XW N N N N N N 0 W 2
6 FS57CIH0z148OHQMUWSH Priv Comm 1982 S 0 Sc 8 34 -2.9 42 -3.lcP EyW,NE-SWP9 6SWHcl7 14:20L IE N NP123 3940 -2.9.1)JN.2.1bZ8170 A 1' X 6. XW N H N N N H S-MW+12
8 14:21 2E N NP131 3400 -2./.0"JW.1518?2J 88 A 5I X 23 XW H N H N H N S-mW+12
' 14.39 3E N NP124 3365 -3.2 X JW.048 8260 A X X 3.1.W. N H N N N N E-mW-12

10 14:40 4E N NPl17 3955 -2.6 X JW.1elU13423 A X X 1..4W N N N N N N O mW 2
11 F857C11021480HQMUW,>H Priv Lomm 1b8? S 0 Sc 8 49 -3.8S57 -6.OcP EyW,NE-SWPg6SWHct
12 14250L lJ.9 2L134 5620 -S.8.1JJW.2313Z3Z5O A A X 0 .1W N N N N N N 0 W 213 14:55 2J.4.9L138 4835 -3.8.0>JW.08 715Z88 A X X 4..6W N N N N N N S-mW*12
14 15:02 3A.9 21132 5325 -4.7.05JW.U8 816.33 A X X 2..9W N N N N N N S-mW*12
15 15:l0 4J.8 2L135 49Z5 -4.5.06JW.Ob 815181 A X X .3.2W H N N N N N 0 W 2
16 15,12 5J 3 ?L133 4:35 -4.6.06JW.Ui 815245 A X .l.lW N N H N N N 0 W 2
17 15:21 6J 2 5L131 4925 -4.3.08JW.11 921261 A X X 3.1.W N N N N N H 0 mW#12
8 15:39 7J 2 4L129 4930 -4.1.08JW.10 915253 A X X .5.3W N H H N N N S-mW+12
19 15:51 8A I 2L127 4345 3.2.07JW.07 S15203 A X X .9.4W N N H N N N 0 anW 220 F881CIA040"800LMUWSH Priv Comm 198z S UCubbl 34 -0.4 75 -5.8mP Ua2-3FFmCf&Of 1
21 11:13L 1A.6 11136 8460 -8.7 X JW 932/3314) A13 2.Z733.W N N N N N H SPmW-12
22 11:23 2A 1 3L142 6,305 -4.8 X JW1.22833183 A 71.3314.W N N N N N N E-mW*12
23 11:31 3A.2.4L1Z6 4935 -1.1 X JW.912432Z09 A 0 X 3.1W H N N N N N 9 mW 2
24 11:36 4A.4.9U128 4810 1.5 X JW.852431151 A 161.7133.W N N H N N N kW W 2
25 F88IC1B040980HQMUWSH Prlv Comm 198Z b 0 Cu B 34 +1.0 U U mP Ua2-3FFmCf&Of 1
26 ll43L IJ.6 1117 4035 a .5 X JW.712029Y10 A 2 .8 51.W H N H N N N 0 mW 2
27 11:44 2A.4.9L128 3900 *-.5 X JW.5818?8Z41 A 8 .5 52.W N N N H N N 0 mW 2
28 11:58 3A.8 2L131 4085 *-.1 X JW.J422.0ZZ 4 A X X 3.1W N N N N N N 0 W 2
29 12:03 4D.2.4L133 5140 2.1 X JW.5b2030200 A 11 .7114.W N N N N N N SPmW+12
30 12:03 5A.3.6Lt44 5170 -2.5 X JW.551728290 A 5 .6 62.W N N N N N N SPmW+12
31 12z05 6J.2.4Lt37 5565 -3.1 X JW.b?020920b A X X ?.1W N N N N N N 0 W 2

11111111112Z22Z2Z2233333333334444444444555555555566666G666677777777778
12345678901234567890123456;890123456j89UlZ890IL13 41712,3789012345678901234567890

A/-/
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TABLE A-4. THE NEW buet CUULE) CLOUD DATA BASE (Continued)
Data File No. 44

-------------------Card Column No.--------------------------------------
11LI1111112';222 Z22Li3333333333444444444455555555566s6666666677777777778

12345678901e3456?89012345b/89tUleJ4b/b/90123456189012345678901234567890123456;890
PRe.
No. tard (Rpcord) Contents
I Pass I 120679HTSAFGL AFGL-TR-$101iY2 P 8St B U U 0529-.8 c .6-lFSuCfUf152 1
2 22s57Z 1D 1 3L167 5195 -1.8.Z5JW.271531300 A H N 2c NN U U RD N N N S- I*W2
3 22.58 2G 2 5L162 5155 -0.9.16JW.1/1128370 A H N Ic NN U U RD N N N 5- I*W2
4 Pass 2 I20b79HTSAFGL AFGL-TW-8101t2 P 8AsAcB 64 -0.6 U U c .6-lFSuCfCfI52 1
5 23:01 1H 1 4L177 7185 -1.0.48JW.501734440 A N N Ic NN U U RD N N N S- 1.W2
S 23:03Z 2G.7 2L173 7175 -1.5.22JW.151?.)1350 A N N Ic NN U U RO N N N S- l+W2
7 23s04 3G 1 3Llb9 7175 -l.b.13JW.0511J3i45 A N N ic NN U U RD N H N S-I+W e

8 23:05 40.3.8L175 7200 -z.0.25JW.lb12J3160 A N N Zc NN U U RU N N N S- I*W2
9 23:06 5G.4 I174 72no -2.0.18JW.U7 b83z00 A N N Ic NN U U RD N N N S- I+W2

10 23:09 SH.8 2'L132 '/80 -e.7.e!JW.101030310 A m N lc NN U U RD N N N S- I+W2
11 Pass 3 120u.!HTSAFGL PFGL-TR-810192 P 8AsAcB U U U U c .S-lFbuCf.Ufl52 1
12 23:14Z 1H 1 jL177 9250 -3.2.16JWsnow cntam A N N 4c NN U U RD N N N S J+W2
13 23:15 2H 1 4L178 9260 -3.7.08JWsnow cntam A N N 3c NN U U RD H N N S I+W2
14 23:17 3H 2 /L176 9250 -3.6.18JWsnow cntem A N N Jc NN U U RD H N N S I+W2
15 Pass 4 120679HTSAFGL AFGL-TR-810192 H UAsAcb U U 130*-10 c .6-lFSuCfCf152 1
16 23.23Z 1J 1 5LS511340 -6.4.29JW..o31632340A N N 55 MN U Uo RU N H H U mW 2
17 23:26 2J.4 1L18411320 -6.3.31JW.3b16533b5 A N N 56 MN U U RD N N N U mw 2
1S 23:26 3J.5 2L18611320 -6.5.34JW.401634335 A N N 55 hN U U RD h N N U mW 2
19 23:27 4J.3 lL18511325 -6.6.44JW.bS1734410 A N N 55 vN U U PO N N N U mW 2
.0 23:27 5J.4 1L18311320 -6.4.28JW.5z1/754270 A N N 56 NN U U RD H N N U mW 2
21 Pass 6 120679HTSAF&L AFGL-Tk-81u1d2 P 8AsAcb140-11.5170-18.5c .6-lFSuCfCf152 I
22 23:41Z 1D 1 5L18615260-14.5.43JW.451b33380 A N N 27 NN U U RD N N N U mW 2
23 23:43 2D.6 2L200t5330-15.0.37JW.331532a45 A N N Z6 MN U U RD N N N U mW 2
24 23t43 3H.4 ILt881527G-14.8.1bJW.lUla51a40 A N N 27 NN U U RU N N N U me 2
25 Pass 7 1?0679HTSAFGL AFGL-TR-81019z P $AsAc8140-11.5170-18.5c .6-lFSuCfCf152 1
26 23,47Z 1A.4 1120716915-18.5.28JW.Z41734255 A N N 25 NH U U RD N N N U mW 2
27 Pass 9 120679HTSAFGL AFGL-TR-81U192 P 8AsAc840-11.5170-1o.5c .b-lFSutfCf152 1
28 24:09Z 1J.3 lL181l4400-t3.3.27JW.251b34z55 A N N 0 NN U U RD N N N U mW 2
29 24:12 2J.3 1L18114390-13.5.21JW.Z515343bS A N N 0 NN U U RD N N N U oW 2
30 24:13 3H.7 2L1S614420-13.6.ztJW.351/3J545 A N N 38 NH U U RD N N N U mW 2
31 PasslO 120b79HTSAFGL AFGL-TR-z101z2 P 8AsAce U U 130-1O c .6-lFSuCfCfl52 1
32 24:17Z 1D 412L17712295 -8.6.39JW.361634300 A N N 29 NN U U RD N N N U mW 2
33 24:23 2H 1 4L1/312260 -8.3.56JW.662z35325 A N N ic NN U U RP H N H U mW 2
34 PasslI 120679HTSAF&L AFOL-TR-81U1Is2 P 8A5Acb U U U U c .b-lFSuCf Cfl52 1
35 24:28Z ID 1 5116710285 -5.3.35JW.?b12 W4t85 A N N 48 NH U U RD N N N S- 1.W2
36 24:30 2H 1 3L17110300 -5.9.46JW.451734345 A N N 86 MN U U Ru N N N S- I+W2
37 24:32 3H 1 4L16910300 -5.b.17JWsnow cntam A N N ?c NN U U RD N H N S mI 2
38 Pas512 12067?HTbAF&L AFkiL-TR-dIU1t2 P tAsAcB U U U U c .6-lFSuCfCfl52 1
39 24t35Z 1H 3 71165 8230 -4.7.07Jwsnow cntem A N N Ic MN U U PO N N N S ml 2

111111111122222222ez2.3J3333333J4444444444555b5555556666b6666677777777778
12345678901234567890123456789j012345678901234561890123456789012345678901234567890
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TABLE A-4. fHF NEW SUFLtRtUULkU CLOUD DeTA BASE (continued)
Daota File No. 45

- Lard Column No. --------------------------
11lililill1e2222222223J,333333334444444444b5555555556666666667777777/7?8

123456789012345678901234567891QZ3456/89012345678901234567890123456/8901234561890
Rec.
No. Card (Kecord) Uontents
I FZ ysA032779VLLLAMP Priv Comm 5/82 S27 Sc 1*44 *t 564 -4 MmPw2AWkWf8SLc t
2 11A12Z 1J.2.81200 6300 -3 .07JW.08 8 U360 F 0 0 M NH H N H N N 0 W 2
3 11s30 2J.2.8L195 6310 -3 .54JW.7313 U102 F .4 .3 N NH H H N N N 0 W 2
4 F3 CldS032779VLLLAMP Priv Comm 5/8? b22 As 110Z M-9 114N-1O MmP*2AWkWf8SLc 1
S 11i37Z IJ.4 1L20810020 -10 .09JW.09 8 U325 F 0 0 N N H H N HN N H U NW 2
S 11:40 2G.3 1L23411080 -1L .33JW.4013 U4/0 F .2 .1 N NH N N N N N N U *W 2
7 11:42 36.3 1L23711090 -12 .35JW.3511 U565 F .1 .1 N NNH H N N N N U OW 2
8 F3 CldCO32779SCULAMP Priv Comm 5/82 S17 Cu I 26 +6 98 -8 mP WkWfSSLc t
9 12t22Z IE.7 31242 6260 -2 1.OJW.641S U395 F 4 ; N MN N N H N N N U W 2
10 12:23 2C.2 1L236 5460 0 .41JW.3414 U3JbO F 8 4 H NH H H H H N N U W 2
11 F4 CidAO32779SCOLAMP Priv Comm 5/8? b 0 bc G 23 *7 84 -8 mP *1-2FWkWf8SLc 1
12 15:08Z 16.1.4P187 6160 -1 .79JW1.llb U715 F 2 1 H NN H H H N H N U FI 2
13 15.09 2G.4 IP195 6710 -2 .50JW.911b U6t0 F 2 .6H NH H N N N N N U W 2
14 15:10 3G.7 2P193 7150 -3 .31JW.b717 U385 F 3 1 N NH H N N H N N U W 2
15 15tIO 4G.8 3P196 7380 -4 .70JW1.218 U600 F 4 2H NMH N N N N N N U W 2
16 15t11 59 1 4P197 7630 -5 .75JW.8319 U275 F A I H NH N H N N N N U W 2
17 15212 6E 1 3P198 8030 -6 .23JW.3116 UeZJ f .2 .1 N NM H N N N N N U W 2
18 15:13 7A.5 2P188 8360 -7 .49JW.b616 U285 F .2 .1 H NH N N H N N N U W 2
19 F4 Cld8032779VLLLAMP Priv Comm 5/8Z b27 As b 80 -3 87 -6 MmP O-1AWkWf8SLc 1
20 16:14Z 1G,.4 1L201 8360 -5 .38JW.&,1, U13188 F ./ .3N NH N H N N N N U W 2
21 16:15 2J.4 1L203 8350 -5 .1OJW.07 8 U190 F .1 0 N NH N N N H N N U W 2
22 16:18 3J.5 2L193 7980 -4 .06JW.05 7 U2O f .1 0 N NN N H H N N N U W 2
23 F4 CldCO32779VLLLAMP Pri't Comm 5/82 be7 bc J 44 *3 75 -2 MmP }O-tAWFWf8SLc I
24 16:24Z 1G.3 1L209 7320 -2 .2?JW.1/13 U180 F 4 2N NH H N N N N H U W 2
25 16:25 2G.2.8L207 7480 -3 .32Jw.zt515 U3180 f 1 .6 N NH H N N H H N U W 2
26 16:31 3J.4 1L194 7490 -3 .4SJW.411b U205 F 1 .6H NH N H H N N N U W 2
27 16:33 4G.8 3L197 6990 -2 .11JW.1914 U150 F 11 6 N NH N N H N, N N U W 2
28 16:34 56.5 2L192 6990 -2 .13JW.1815 U120 F 13 6H NH NN H N H N N U W 2
29 16:38 6G.3 1L189 6320 -1 .14JW.1312 U165 F 6 3H NH H N N N N H U W 2
30 16:39 7G.3.9L192 6440 -2 .49JiW.461b U1350 F 4 2 N NH H H N N N H U W 2
31 16:39 9D.4 lL189 6440 -1 .18JW.lbl4 UlbO F 4 2N NH H H N N N N U W 2
32 16t39 9G.4 11188 6400 -1 .1SJW.131b Ul1O F 10 5 NH N N H H H U W 2
33 F5 CIdAO32879VLLLAMP Priv Comm 5/82 527 Sc B 62 -4 599 w-lilMPUa*2FCf&8SWLc 1
34 10,56Z IJ.3.9L192 9750 -12 .54J1.7118 U275 F .2 .2 H NH H N N H N N 0 mW 2
35 11:17 2C.1.5L216 9940 -11 .59JW.831s U615 F 0 0 N NH N N N N H N 0 SW 2
36 11:20 30.1.41199 9650 -12 .5ZJW.601/ U345 F .1 0H NH hN H N N N O wmW 2
37 11:22 4G.2.6L193 93650 -12 .43JW.b15 U13435 F .1 0H NH N N N N N N 0 omw 2
38 1l124 SJ.62 L205 8980 -11 .90JW.8517 U390 F 0 0 NH N H N N H 0 mW 2
39 1t1:5 6D.2.bP207 87/0 -11 .37JW.4215 U320 F .1 0 H NH N H N N H N 0 muW 2
40 11:25 7D.2.6P210 8430 -11 .33JW.3514 U1330 F 0 N N N H H H N N 0amW 2
41 11s26 8D.2.6P210 8040 -10 .34JW'.3514 U3Z5 F .1 .1 N NH H H HN N 0 wmW 2
42 11:28 9J.2.7P199 7740 -9 .56JW.5615 U3JU F .1 .1 H NH H N N N N N 0 mW 2
43 F6 Cld8O32879VLLLAMP Priv Comm 5/82 527 Cu 1 57 -1 122 -16 MmPUa*2FCf&8SWLc t
44 16s15Z 1.1.5L23911570 -15 .85JW.8220 U240 F 0 0 N NH N H H N H N U mW 2
45 16:18 2A.2.7L21611760 -15 .61JW.5220 UlbO F .1 0 H NH HNH N N H N V UW 2
46 16:27 3D.6 2120210820 -13 .22JW.2112 U2/8 F .5 .4H NH N H N N H N UN mW 2
47 16:27 4C.4 1L20110810 -14 .39JW.4616 U1330 F 1 1 N NH H H H H N N U mW 2
48 16s30 56.4 1L19910620 -13 .68JW.7616 U410 F .7 .5 H NH N H N N H N U1 wW 2
49 16s30 6D.9 3L19010840 -14 .29JW.3411 UZ3U f 20 13 N NH N N N H N N U U 2
50 16s31 7D.5 2L19010960 -14 .34JW.411b U295 F 1 .9 N NH H N H N H H U mW 2
51 16s32 8D.2.7L18911000 -14 .13JW.1414 U175 F .3 .J HN H H N N N N U mw 2
52 16s33 96.1.4L20110770 -14 .64JW.7016 U390 F 0 0 N NH N H H N N H U 5W 2
53 :i.41 IOK.1.5L205 9940 -9 .68JW.6114 U145 F 22 ItH N N H N H H N N U U 2
54 16.42 £16.3 1L207 9900 -11 .18JW.2010 U495 t 2 2 N NH N N N N H N U U 2
55 i6:55 126.4 lL19910860 -13 1.lJW1.015 U655 F 5 3 H NHN H H N H N U U 2
56 16:56 13K.4 1L20510860 -14 .87JW.5117 U1360 F 32 20N MH N 1H N H N N U U 2
57 16,57 14K.2.8L21?10550 -12 19 JN.5b15 U1385 F 34 13 H NH H N N H H N U U 2
58 :6:58 16K.3 lL220 9770 -11 .9?JW.3415 U290 F 29 14 N NM H N N H H N U U 2

11111111112222z2222233333333334444444444555555555566666666677777777778
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IAsPLt A-4. IffF NtW 5U0ttNt UULJLL1 tLLUU UIATA 8fbE (Continued)
Data t li e No. Ab

-tarcJ Column No.-------------------------------- ----
I 1111111111i'2.eL e3;J;334343o33o4444444444555b55bb55b6666b666677777777778

123456789012345678901Z3456h780123456/ 89012 345b/690123456789012345678901234567890Pec .
No. Lard 'AWecord) Oontent5

I Fb CldA032619SCOLAMP Priv lomm t5/82 bl/*Sc I 36 +2 130 -18 mP Ua*3FCf&8SWLc 1
2 15:56 IA.6 2122112140 -lb .0O!)W.2lO0 U 44 F .Z .2N NH N N N N N N S-W-12
3 16:00 2A.Z.bL21el9bO -lb O.JJW.UblO U 9'J F .1 .1 N NH N N N N N N S-tW-12
4 16:03 3A.5 2L21612150 -16 ULJW.t/13 U )4 F .3 .2 N NN N N N H N N S-*W+12
5 F7 CIdAO32979VLLLAMP Priv C.omm t/82 bZ/ bc L b/ -3 100 w-l2MmPUpUaFFw&cFCf 1
6 13:23 1J.4 IL?08 9810 -13 .4,7)JW.491? Uebot F .4 .3 N MN N N N N N N tJ WmW 2
7 13.25 2J.4 1L19910100 -14 .52JW.6813 U693 F .1 .1 N NH N NN N N N t) mW 2
8 F7 Cld80329791VLLLAMP Priv Comm 5/82 b27Jbc 8 17 -8 12Z E-19MmPUpUaFFW&6F:;f 1
9 13:27 1E.4 1LL99l0700 -1t .Z4JW.4Isj U0t58 F- 1 . N1 NH N N H N N N SP*W+12

10 13.28 2J.2.8L20010820 -lb 5zJW.8bl4 U/ub t .b .b N NN N N N N N N U omW 2
11 13:28 36.2.8119911130 -lb .,2JW.3114 U22/ F Z 1 N NN N N N N N N SPMW+12
12 13:28 4E.4 lL20311160 -16 .J5JW.belb U365 F 2 1 N NH N N N N N H '.P*W+12
13 13:29 5G.4 lL20011720 -18 .83JW.881/ U364 F 3 Z N NH N N N N N N SP"1+12
14 13:30 6D.4 1L20612010 -1Y .8cJW. 7017 UZ/7 F .7 .6 N HN N N N N H N U WmW 2
15 13:30 7D.S3 L21411940 -20 .88JW.7716 U31Y F 1 1 N NH N N N H N N SPNWW12
16 13:31 8J.4 1120711990 -ZO .ll\JW. lIZ Ulb3 F .2 .2 N NH N N N NN N U *mW 2
17 13:32 9D.4 lL20611900 -IY .t4JW.1211 U188 F .3 .3 N NH N N N N N N U imW 2
18 13:33 1OJ.2 lL20212010 -19 .58JW.6018 U228 F 5 4 N NH N H N N N H SPWW+12
19 13:43 llJ.2.8L21512080 -19 .17JW.1716 U125 F 4 3 H NN N N N N N SP*W+12
20 13:45 12D.3 lL20912250 -19 .coJW.1/13 U154 f .b .3 N N N N N N N N U inmW 2
21 13:45 13J.3 1L20912040 -20 .13JW.07 9 U1bZ F .1 0 N N N N N N N N U fnmW 2
22 13:46 14G.4 lL21311570 -19 .1lJW.0(10 U192 F .Y .7 N NH N H N N N N U *mW 2
23 13:46 156.5 2L22411180 -18 .34JW.2313 U011 F .2 .H N NH N N N N N N 0U wmW 2
24 13:49 16J.3 lL20110950 -17 .1l.JW.0d 9 U180 F .3 .2 N NN H N H H H U *mW 2
25 13:49 17G.4 1L20210920 -1 .t9jW.07 9 U156 F .6 .4 N NH N H N N N N U *mW 2
26 13:50 18J.4 lL20210£0 -17 .06JW.0410 U /8 F .S .3 N HN N N N t H N U InmW 2
27 13:51 19G.3 lL20010910 -17 .24JW.1912 U207 F 2 1 h NH H NH N N N SPWW+12
28 F7 CldCO32979VLLLAMP Priv Comm 5/82 b27 bc 1 67 -3 106 f-14MmP UpUaFFw&6FCf 1
29 13:55 1J.2.9L211 9920 15 .45JW.ei12 U241 F .3 .1 H NH N N N N H N U smw 2
30 14:00 2J.3 1L20510030 -1. .19JW.2712 U26.3 F .o .3 N HN N H N N N N U WmW 2
31 14:01 36.2.8$LZ0410020 -1 .4?JW.3413 U082 F .2 .2 N N H NH N H N U 'mW 2
32 14:06 4G.4 lL205 9120 -12 .1I3JW.1111 U238 F .s 2 N NNH N N N H N U U 2
33 14:10 5J.8 3L202 8860 -11 .4bJW.3?12 Uvs15 F .b .3 N NH H H N N N N U omW 2
34 14:15 6J.4 11194 8010 -8 .28JW.2311 U309 F .2 .1N NH N H N N H N U wmW 2
35 F7 CldD032979VLLLAMP Priv Comm 5/82 52/'Sc I /1 -8 142 *-21MmP UpUeFFw&6FCf 1
36 14:39 1A.4 lL19211570 -18 .2/JI.231. UZ1Y F 2 1 N NH H H N N N N U ') 2
37 14:43 2A.5 2119913980 -23 .bS8JW.5218 U1b3 t- 9 7 H NH N N N H N H U U 2
38 F8 CldA033079SCOLAMP Priv Comm 5/82 S 0 Cu 1f47 *-I *84 *-10 m pUa&WkEWPq 1
39 11:45 IJ.2.65199 8390 -9 l.bJWl.818 U536 F 18 9 N NH H N H H H H U NmW 2
40 11:48 2D.3.85178 6480 -6 .17JW.1913 U210 F .2 .2 N NH H N N N H N U RmW 2
41 11z49 3G.3.8S178 b330 -5 .O8JW.10 9 Ue91 f 1 .7 N NH H H N H H N U 'mW 2
42 11:51 4G.3.9S191 4800 -2 .5UJW.4415 U296 F 30 14 H NH H H N N N N U *mW 2
43 11:51 5D.2.6S192 4820 -2 1.4JW1.116 Ub05 F 19 9 N NH H N N N H N U imW 2
44 11:52 6E.6 2S18J 4590 -2 .5bJw.2613 U053 F 10 4 N NHMN N N N N i U *mW 2
45 11:52 7D.5 2S188 4210 -1 .S7JW.1511 U226 F 1 .6H NNH N N H H H NH 'JmW 2
46 F8 CId8O33079SCGLAMP Priv Comm 5/82 S 0 bc 847 -1 *82 -9 m pUe&ukEWig 1
47 12:08 1E.3 lP220 8010 -9 .25JW.Z013 U203 F .4 .3 H NHH H H H H N 0 imW 2
48 12:13 2J.3 1F203 4190 -1 .8'JW.3813 0286 F .7 .5 N NH H HH N H N 0 W 2
49 F9 SysAO33079nSPLAMP Priv Comm 5/82 S MUrCu8'19 '-6 139 *-22 m OrCv&HyWiOHSpainl
50 14:39 IE 1 3P189 6300 -5 .9OJW.5914 U42O F 1 .6 H NH H H N H N N U wmW 2
51 14:41 2G.3.9P191 6800 -7 .09JW.0812 U19) F 5 3 N NH H N N H N N U MmW 2
52 14:44 3E.6 2P191 8570 -9 .53JW.4414 U0.1., F 3 2 N NH H H N H NN U imW 2
53 14:45 4J.3 lP190 9090 -10 .09JW.9711 U249 F 2 H NH N H N N N N U U 2
54 14:56 56.3 1P223130/0 -19 .75JW.6,31/ U280 F 18 13N HNN N N N H H N U U 2
55 15:05 6G.2.8L21013070 -19 .76JWI.Z17 U685 F 88 45 H HN H H H H H N U U 2
56 15:1I 76.6 2121713100 -19 .59JW.5616 U518 F 1/ 1H N NH H N H N H U U U 2
57 15:17 SD.1.5L21113070 -ZO 1.8JWl.318 U48b F 5 4 N NH N H N H H H U U 2
58 15:18 9J.3 1L20713070 -20 1.UJW.6515 U470 F 4 3 N NH H H N H H H U U 2
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TAbLE A 4. IHE MEW 5U10tLOoULEC ULUUD [IJlA BASE (Continued)
Date File No. 47

----Card 'olumn No. --------------------------------------
11111111112d222JeeJ3.33J3343344444444445555555656666666b6777 77777718

1234567890123456 8901234567890123456/8901234567890123456789012345678901234567890
Rec.
No. Card (Record) Contents

1 F9 Sys8033079VLLLAMP Priv Comm 5/82 b57 Cu Su46 **1 131 *-20Mm pUa&WkEWP9 t
2 16:02 1G.1.5L?0/13050 -1Y l.OJWl.016 U600 F 51 29 N hN N N H N H N U U 2
3 16:46 2A.3 lL197 93bO -11 .75JW.2712 U356 F .1 .1 N NMMN N N N H H U U 2
4 FlOSysAO33179VLLIAMP Priv Comm 5/82 S27 bc 8649 -1 103 *-11 c pUa,HEWIIOOWkPgl
5 11t23 lA.2.8120310120 -11 .U7JW.10 / Ub/3 F U 0 H NN N N N N N N U mW 2
6 11:26 2J.2.8L19910120 -11 .bOJW.8216 Ubb2 F Z .6 N NN N N N N N N U U 2
7 11:26 3G.2.8L19910150 -12 1.2JWl.617 U69q i 2 1N NH N N H N N N U U 2
8 11:27 4E I 4L19810030 -1? .77JWt.z17 UbIl F I I N NN N N N N N N U U 2
9 11:32 50 2 5L199 8160 -8 .J7JW.6313 U802 F 3 2 NN N N N N NN U U 2
10 11:34 6D.3 lL196 8160 -9 .39JW.6713 U886 F 1 .7 N MN NH N N N U U 2
11 11:35 7J.7 2119G 8110 -9 .95JW1.415 U992 F 3 Z N N N N N N N U U 2
12 11:39 9D 1 3L184 /970 -7 .70JW.9114 U/j/ F 6 2 N NH N N N N N N U U 2
13 11:40 1OG.3 lL191 7980 -7 .29JW 3512 U60b F J 1 N NN N N H H N N U U 2
14 11:41 11.2.6L192 7990 -7 .74JWI.115 U737 F 7 Z H NN H N N H N N U U 2
15 11:42 12G.3 lL187 7540 -6 .eUJW.2111 U423 F 1 .4N NH N N H N N N U U 2
16 11:45 13D.7 2L194 6160 -3 .40JW.1712 U291 F 4 1 N NN N N N N N N U U 2
17 11:46 14G.7 2L190 6150 -4 .19JW.11 9 U334 F .6 .3 H NN H N N N N N U 6mW 2
18 11:47 15D.3.9L1188 6150 -3 .20JW.1010 U?46 F .b .3 N MN N N N N N N U }mW 2
19 lt:48 16A.2.7Ll81 6080 -3 .1?JW.U) 8 U240 F .2 .1 N NH N N N N N N U mW 2
20 12:16 170.3 lL189 7/90 -b .43JW.4114 Ubl4 F 9 6 N NH N N N N N N U U 2
21 12:19 18E.7 2L19610010 -11 .38JW.3613 U4e4 F 3 Z N NH N N N N N N U U 2
22 12:43 19G.3.9L23710780 -1? .IJW.2513 U460 * .9 .7 NN N N N N N N U 6mW 2
23 12:45 20G.2.6L20810190 -11 .90JW.741'4 Ub.3Z F 1 .I N NN NN N N N N U 6mW 2
24 12:45 21D.7 2L20910250 -11 .14JW.17 Y Ub82 F .6 .4 N NN N N N N N N U mW 2
25 12:46 220.3 lL21110190 -11 .21JW.2513 UA?3 F 1 .8 N NH N N N H N N U mW 2
26 12:48 23D.5 21214 9960 -10 .48JW.b614 U5b5 F 2 2 N NN N N N N N N U U 2
27 12:48 24G.3 lL212 9940 -11 .49JW.4312 U508 F 1 1 N NH N N N N N N U vmW 2
28 12:48 25E 1 5S206 9850 -11 .i8JW./815 US$1 F 2 1 N NH N N H N N N U U 2
29 12:50 26D.3 lS199 9340 -10 .79JW.7414 U694 F 1 1N NH N N N M N N U 6mW 2
30 12:50 27J.2.6S200 9080 -10 .18JW.JblO U895 F . .5N NH N N N N N N U }mW 2
31 12:51 28J.2.8S201 8680 -9 .79JW.6613 U672 F .b .3 H NH N N N N N N U mW 2
32 12:51 29J.2.65204 819O -8 .79JW./014 Ub5J F .8 .5 N NH N N N N N N U WmW 2
33 12:53 306.3 lS190 8010 -7 .32JW./415 U900 F 3 1 N NN N NN N N H U U 2
34 12:53 31J.3.et189 8000 -7 .2?1W.5?? U801 F 2 1 N NH N N N N N N U U 2
35 12:58 32G.2.6L192 8030 -8 .96JW1.014 U803 F 1 .6 H NH N N N H N N U mW 2
36 13:08 33A.3 tS187 6130 -2 .J53JW.?b1l U365 F .6 .3H NNH N N N N HN U mW 2
37 FliSysAO40279VLLLAMPPriv Comm 5/8z Sel Sc 8J7b *-6 689 6-7 Mm Hp8A&EHcWkI1OO l
38 09:16 1D.3 1L195 8030 -7 .17JW.1612 U248 F .1 .1 H NH H N H H N N 0 mW 2
39 09:16 2D.4 lLi95 8360 -7 .24JW.2414 U?52 F .2 .1 H NH H H N H N N 0 mW 2
40 09:45 3J.2.8L205 87i0 -8 . ?JW.Z,31 U?11 F .2 .1 N NN N N N N H 0 mW 2
41 09:52 4D.2.bL204 8540 -7 .14JW.4417 U230 F .1 .1 N NH N N N N N N 0 mW 2
42 09:53 5G.5 21205 8540 -6 .12JW.1211 U201 F 0 0 N NH H N N H N H 0 mW 2
43 F13SysBO40379VLLLAMP Priv Comm 5/82 S35UrCuU*61 *-I 1396-15 Mm O-lFWkCf I
44 09:31 lK.3 1L195 6910 -3 .56JW.7820 U261 F b 2 H NN H H N N N N S mW 2
45 10z49 2G.3 1L21712060 -13 .29JW.2920 U140 F 1 .8H N NH N H N N N S U 2
46 10.50 36.3 1L21712070 -13 .19JW.Z119 UllS F 6 4 N NH H N N N N N S U 2
47 11:10 46.3 1L201 8010 -4 .47JW.518 UJU4 F 13 7N NH N N N NN N S 6mW 2
48 11:11 5A.2.6L1193 8010 -5 .39JW.4522 Ulb9 F .2 .2 N NH H N N H N N S mW 2
49 11:12 6E.4.9L196 7800 -5 .48JW.54e0 U18S F .2 .2 N H N N H N N S mW 2
50 F135yCO40379VLLLAMP Priv Comm 5/82 S27 Cu 561 6*-I 139*-t5 Mm O-IFWkCf 1
51 11,27 IA.3 1L199 6010 -Z .21JW.2311 U362 F .1 .1N NH H N N N N H U *mW 2
52 11s30 2J.7 2L199 6010 -2 .46JW.6316 U3388 F 2 1 N NHN N N N N N U mW 2
53 11:3l 3K.3 1L203 6030 -2 .20JW.2717 U1,36 F 23 10 H NH N H N N H N U U 2
54 11t34 46.4 1L200 6030 -3 .14JW.1d10 U402 F .1 .1 N H N H H N N N U amw 2
55 l1:34 56.2.7L203 6080 -2 .32JW.4312 U557 F .2 .1N NH H N H N H N U mW 2
56 11:52 6A.2.bL189 9950 -10 1.3JWI.71J U607 F .2 .2 H NH N H N N H N U mW 2
57 11:57 7D.4 1L200 8350 -6 1.3JW1.918 U667 F .6 .4 N MN N N N N N N U &mW 2

11111111112222?22222333J3J333444444444455555555556s6666666677 77777 77 7 81234567890123456789012345b/89012345678901234b67890123456789012345678901234567890
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IrAUtE A 4. THE NEW SUPERtGOULLu CLUUD uAeA BASE (Continued)
Dacta i e No. 48

--------------------------- tard Column Ho.---------------------------------------
1 111ll1l11l2e22ez22333334343544444444445555555B556666b666b677777777778

123456189013456/890i23456/89012J45b/80123456/890123456789012345&7890123456
7890

R-c.
No. Gard (Record) Contents

1 F13SysA040379VLLLAMP Priv Comm 5/82 527 Sc 1E39 A4 118w-Il Mm 0-lFWkCf 1
2 09:29 lG.2.6P189 5900 0 .5IJW./817 U590 F .2 0 N MN N N N N N N 0 W 2
3 09:29 2J.6 lP186 6230 -1 .37JW.5016 U302 F .2 .1 N NH N H N N N N 0 W 2
4 F14SysAO40479VLLLAMP Priv Conm 5/82 527 bc l*37 *-3 #98{-10 Mm 0-lFWkSf 1
5 09:02 1K.3 1Ll99 8450 -7 .41JW.3422 U1lI F 4 1 N MN N N H N N N 0 NmW 2
6 09:08 2D.8 3L208 9180 -11 .12JW.1013 U113 F .1 .1 N NH H N N N N H 0 *mW 2
7 09:10 3A.2.8L200 9740 -10 .ObJW.2824 U 7b F .1 .1 N NH HN N N H N N 0 wmW 2
8 10:41 4A.2.5L149 6930 -4 .33JW.5918 U252 F 2 .8 N NH N N H N H N U *mW 2
9 F145ysBO40479VLLLAMP Prxv Comm 5/8e S27 As 81*-1f 127#-16 Mm 0-lFWkSf I
10 09:16 1G.3 lL21512Z30 -b .1 JW.b221 U215 F .2 .1 N NN N N N N N H 0 U 2
11 F14SysCO404795CtLAMP Priv Comm 57/8 b 0 bc U*J/ *+3 98*-10 mP 0-lFWkSf 1
12 11:55 1G.3 lL209 4830 -2 .29JW.b316 U3b6 F 6 3 N NH N N H N N N U *mW 2
13 11:56 2A.2.6L207 4830 -2 .44JW1.018 U458 F 5 2 N NH N N N N N H U *mW 2

111111111122222222223333J333J5444444444455555555556666666b6677777777778
12345678901234561892345E)68901234567)901ŽJ4'tb789Ul234567890123456789012345678

9 0
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APPENDIX B

HOW MUCH DATA IS ENOUGH? COVERAGE OF CLOUD TYPES, WEATHER
CATEGORIES AND GEOGRAPHIC REGIONS

The purpose of the analyses in this Appendix is threefold. One purpose is
to decide whether the various, major weather factors are all adequately
represented in the data base. The second is to determine which weather
factors have produced the extreme values of supercooled LWC and cloud
temperatures that have been recorded. The third is to attempt to answer the
question "how much data is enough?"

In Table B-1 the NACA and modern data are separately analyzed in terms ot
synop:ic category and airmass. The major synoptic categories are listed and
the first column of each data set-gives the number of data miles recorded in
each category. The second column of figures gives the same information as
percentages of the total number of data miles recorded in the data set. It is
seen that the largest single portion of the NACA data is from low pressure
systems but not in the immediate neighborhood of any fronts. Cold fronts are
fairly well represented, as are high pressure regions, but the other
categories listed are poorly sampled in the NACA d-ta. The 3rd and 4th
columns show that the greatest LWCs in the NACA flights were found in Cu or Cb
clouds in both high and low pressure regions and also in connection with cold
fronts. The modern data are in general agreement except that they also point
out lake effect cumulus and orographic (strong upslope) induced cumulus as
additional sources of large LWCs. In both the NACA and modern data, maritime
airmasses appear to produce the largest values of supercooled LWC.

In an attempt to answer the question "how much data is enough?' an
arbitrary but reasonable and workable quantitative rule was devised. The rule
states that a minimum of 100 data miles should first be logged in each of the
synoptic weather categories listed in Table B-1. Then the maximum observed
value of LWC in each category is used to determine how many additional data
miles may be required for that category. The reasoning followed here is that
the more severe the possible icing conditions can be, the more the host
weather category should be studied. Using supercooled LWC as an indicator of
icing severity, we establish the rule that each increment of 0.1 g/m3 in the
maximum observed LWC, Wmax, requires 50 data miles to be logged in the given
weather category. Thus, for Wmax - 0.8 g/m3, for example, a total of 400
data miles is required to establish that "enough' data have been obtained for
that particular weather category. If the original value of Wmax is exceeded
while collecting the required number of data miles, then the new and larger
value of Wmax establishes a new and larger requirement for data miles in that
category. Finally, a further assessment of 100 data miles is required, in
addition to the requirement derived from Wmax, for any weather category in
which there has been a recent, icing-related, fatal- air crash.

The resulting data mi)eage requirements are listed in the 5th column for
each data set in Table B-1. The 6th column gives the percentage to which the
goal in each category has been fulfilled by the existing data sets. It is
seen that, according to the aforementioned rule, only nonfrontal low pressure
systems have been sampled sufficiently by the NACA data. It appears that
orographic and low ceiling cases were not sampled at all. In the modern data

B-I



set, the categories which appear to be adequately sampled are nonfrontal high
pressure systems, clouds 100 nmi or farther from surface cold fronts, upslope
flow situations and low ceiling cases. Categories still seriously
undersampled by modern data are warm fronts, occluded fronts and lake effect
clouds.

As with any simple set of rules for complex situations there are bound to
be some deficiencies and shortcomings. One difficulty in this case is that
although the modern data seem to adequately cover upslope flow and low ceiling
cases, the data available for these cases are mostly from one long flight
which satisfied both categories at once. In order to insure that at least
several different occurrences in each category are sampled, perhaps the
foregoing rule should be amended. For example, perhaps no more than 50 data
miles from any one cloud system should contribute to any of the synoptic
categories, and each data mile should contribute to only one category.

In general, however, this apprrach seems to be satisfactory and workable.
It also appears to be the first documented attempt to devise a logical and
quantitative formula for answering the important but elusive question, "how
much data is enough?"

In Table B-2, the extreme and average values of LWC, MVD and outside air
temperature (OAT) are analyzed by cloud category and geographic region. The
geographic regions are those originally used by NACA (Lewis and Bergrun, 1952)
and are used here so that geographical coverage by the NACA and modern data
may be compared. It is seen that the two data sets compare well in all
aspects except for the maximum MVDs of 45-50 Am in the NA-E data in three of
the categories, and the difference in minimum OATs obst.,ved for layer clouds
in the Pacific Region.
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TABI.E B-2. GEO(RAPHICAI. DISTRIBUTION a OF AVAILABLE DATA OVER THE CONTERMINOUS
llNlTEI) STATES.

Layer Clouds (St,

Pacific Region

Data Miles (nmi)

Evtc-its

Max LWC (g/m 3 )

Avg LWC (g/m
3 )

Max MVD (I'm)

Avg MVD (NIm)

Min MVD (vim)

Avg OAT (deg C)

Min OAT (deg C)

NACA
Data

346(11%)

53

0.7

0.2

50

23

8

-9

-14

Modern
Data

329(10%)

93

1.1

0.2

32

18

7

-4

-6

Sc, Nsi As, Ac)

Plateau Region "Eastern" RePKIn
NACA
Data

178(6%)

24

0.7

0.3

29

12

7

-6

-10

Modern
Data

245(7%)

41

0.3

0.1

19

13

6

-12

-15

NACA
Data

208&"(65%)

251

0.9

0.2

50

13

5

-6

-23

Modern
Data

1948 (56%)

427

0.6

0. 2

30

12

3

-11

-25

Cc

PacifA
NACA
Data

Data Miles (nmi) 484(15%)

Events 97

Max LWC (gIM 3
) 1.5

Avg LWC (g/m3 ) 0.5

Max MVD (Jim) 45

Avg MVD (Pm) 20

Min MVD (1lM) 10

Avg OAT (deg 2) -10

Min OAT (deg C) -17
a Geographical regions are

onvective Clouds (Cu, Cb)

ic Region Plateau Region
Modern NACA Modern

Data Data Data
7~~ -L/^/\^tASAA897(26%

343

1.7

0.4

32

19

13

-8

-17
shown in

Z) 9(.3%)

3

0.2

0.1

11

11

11

-8

-9
Figure B-1.

0(0%)

"Eastern"
NACA
Data
104 (3%)
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1.3

0.6
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5
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-15
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APPENDIX C

APPLICATION OF THE NEW DATA BASE TO THE ARMY ICING TEST MATRIX

The U.S. Army Aviation Research and Development Command (AVRADCOM) has
selected a "matrix" of LWC and OAT combinations to use as test points for
qualifying Army aircraft to fly into icing conditions. This matrix is
reproduced here in Figure C-1, where the 'X" symbols mark the desired
combinations of LWC and OAT. At the present time, these test points are used
primarily for flight tests behind airborne spray rigs, but they are intended
for tests in natural icing conditions as well.

The question that arises at this point is, what is the probability of
meeting any given test point in natural icing conditions at altitudes below
10,000 ft AGL, or even below 5000 ft AGL? Such information is needed in order
to specify which test points are realistically achievable, or even necessary,
in the natural environment.

A second question is, what cloud types, synoptic conditions, geographic
locations or air mass types are associated with the difficult-to-find test
points?

The new Data Base has been employed in the following ways to answer these
questions.

a) The "X" symbols in the matrix (Figure C-1) are interpreted as
representing the centers of "boxes," i.e., small, permissible ranges of LWC
and OAT about each "X". Thus for example, any value of LWC within the range
of 0.25 +.125 g/m3 combined with any value of OAT within the range -5 +2.50C
satisfies the test point indicated by the "X" at OAT = -50C and LWC = 0.25
g/m3.

b) The Data Base is searched by computer for icing events with values of
OAT and LWC within each of these boxes for each of the two altitude intervals
0-5000 ft and 0-10,000 ft AGL.

c) The results are printed out in terms of total number of data miles
found to occur in each box. Also printed is the percentage that each of these
totals represents compared to the overall number of data miles recorded for
all icing events within the altitude interval in question.

These results are shown in Figures C-2 and C-3 for the 0-5000 ft and
0-10,000 ft AGL intervals, respectively.

There are several interesting conclusions to be drawn from these results:

a) About 33% of the icing events fall outside the limits of the test
matrix, mostly on the small LWC side.

b) Test points in the lower half of the second column and in the entire
third and fourth columns of the matrix are nearly impossible to achieve at
altitudes below 5000 ft AGL. Even at altitudes up to 10,000 ft AGL test
points will rarely be found anywhere in the fourth column and, except for the

lower left hand box, the bottom row is practically impossible to achieve.
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For the few, hard-to-find cases corresponding to test points in column 4
and row 4 of the matrix, the associated cloud types and weather conditions
recorded in the Data Base are summarized in Tables C-1 through C-4.

It is rather obvious that Cu or Cb clouds are required in order to find
LWCs represented by column 4. In addition, most of these events were recorded
in maritime air masses along the Pacific coast or in ocean-modified,
continental air masses offshore along the Atlantic seaboard. Most of the
convective cloud events also occurred within 100 to 300 miles behind a cold
front. A large percentage of the modern cases were also observed over the
windward slopes of the Sierra Nevada mountains in California. These emphasize
the fact that windward slopes of mountains, particularly in combination with
frontal passages or advection of moist maritime air, are locations where
larger than average LWCs can be expected most frequently. However, it is
usually necessary to ascend above 5000 ft AGL to find values of LWC that
correspond to column 4 of the test matrix.

Concerning the low temperature test points (row 4 of the matrix), it is
quite evident from Tables C-2 and C-4 that these events have been recorded so
far in stratus or stratocumulus and almost exclusively in the Great Lakes
area. Also note that, contrary to the LWC case, altitudes above 5000 ft AGL
are not required in order to find clouds at these lowest temperatures, at
least in the vicinity of the Great Lakes in January.

C-2
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at higher temperatures, and 24 (0.4%) were at lower temperatures.
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TABLE C1t. MACA Uata ,or LWt ' .ut'5 g/mO (Lolumn 4 ot Army I cig Ilet 14atrix'

For the Altitude Interval of 0-5000 Ft AGL

Cloud Geog Air Month OAT
Ftle/Rec- Tvpe LOC. Mass of Yr deot

L WU
_a/rn

3
Data Data Wedther
Miles Source Situation

1 /21 Cu cOR MmP 03 -11.U0 0.u a2.v) rAGA 4FSmCf

For the Altitude Interval of 0-10,000 Ft AGL
(Does not include entries already listed above for 0-5000 ft)

Cloud Geog Air Month OAT LWC Date Data Weather
File/Rec Type Loc. Mass of Yr deqC g/m3 Miles Source Situation

1 /31 CuCb cCA mP 03 -9.0 0.90 2.0 mACA *1-2FSmCf
1 /34 CuCb oCA mP 03 -8.0 1.00 2.0 ACA WkHp
2 /30 CuCb wOR mP 04 -11.5 1.U0 9.0 MAtLA &2-3FFmCf
2 /31 CuCb wOR mP 04 -11.5 1.50 e.0 MACA *2-3FFmCf
2 /33 CuCb wOR mP 04 -10.5 1.50 Z.0 NACA *2-3FFmCf
4 /15 Cu He cP 04 -13.3 0.94 2.0 rHAUA iaHp
8 /18 CbCu oOR mP 03 -14.4 0.95 5.0 NACA S<lFCf
10 /16 CuCb SEA mPk 05 -10.6 1.40 3.0 MACA 2FSmunf
11 /30 CuCb wPA cP 05 -13.3 1.00 b.0 MACA Ny*5FCf
11 /32 CuCb wPA cP 05 -8.3 1.00 3.0 MACA My*5FCf
11 /39 Sc sLE c 11 -8.3 0.88 b.0 MACA w2-4FCf
13 /27 Cu AOO cP 04 -8.3 1.30 14.0 HAGA Wyw4FFmCf

TA8LE C-2. MACA Data tor OAT . -17.5 de9U (I(ow 4 of Army Icing Test Matrix)

For the Altitude Interval ot OJ-ZUU0 Ft AGL

Cloud Geog Air Month OAT LWC
File/Rec Type Loc. Mass of Yr deqC 9/m3

Data Data Weather
Miles Source Situation

4 /20 Sc nOH cP 12 -21.7 0.09 3.0 NAtA HpWkMyCy9
4 /37 StSc MKG c 01 -20.0 O.lb 3.0 HACA MIS&FWf
4 /39 StSc EAU cP 01 -22.8 0.10 9.0 MACA FCf
4 /41 StSc DLH c 01 -17.5 0.13 6.0 MACA m2-3AWkWf
4 /51 StSc LE cP 01 -20.0 0.16 3.0 NACA MyCy6FFmLc

For the Altitude Interval of 0-10,000 Ft AGL
(Does not include entries already listed above for 0-5000 Ft)

Cloud Geog Air Month UAT LWC Data Data Weather
File/Rec Type Loc. Mass of Yr degC g/m3 Miles Source Situation

ho additional events beyond those listed for 0-5000 Ft
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TAGLE C-3. Modern Data for LWC > .875 9/mi *Column 4 of Army Icing lest Materx)

for the Altitude Interval of 0-000 Ft A&L

Cloud Qeog Air Month uwr LWC Data Data Weather
File/Pec Tyoe Loc. Ma55 of Yr dequ 9/m 3 Miles Source Situation

26 /28 OrCu MCC m 12 -3.4 1.13
26 /30 OrCu MCC m 12 -3.4 1.ZO
26 /31 OrCu MCC m 12 -3.4 1.1I)
29 /19 CuOr MCC mP 0e -6.2 1.05
41 /13 SC HOM mP 02 -2.2 1.05
42 /23 GuCb OLM mP 04 -1.7 0.91
42 /28 Cu HoM mP 04 -0.1 U.Y4

.3.0 UWYJ lUawI-2FCf
e.0 UWYG UaaI-2FCf
0.td UW'rO Uiaml-2FCf
0.9 UWY Ua*2FWkCf
0.4 01451 1W&Abf.&2-3..&ACf
0.4 tJWbM U&2-3FFmCf &Of
2.0 uwbt4 tM2-3FFmC14Of

For the Altitude Interval of 0-10,000 Ft AGL
CDoes not include entries already listed above for 0-5000 Ft)

Cloud Geog Air Month OAT LWG Data Data Weather
File/Rec Type Loc. Mess of Yr deqC q/m3 Miles Source Situation

Cu AST mP 05 -4.6 0.90
CuOr MCC mP 02 -8.1 0.89
OrCu PLU m 12 -6.4 1.70
OrCu BLU m 1Z -13.2 0.89
CuOr MCC mP 02 -8.0 1.05
CuOr MCC mP 02 -8.6 0.88
CuOr MCC mP 02 -8.t8 1.08
CuOr MCC mP 02 -8.6 1.30
Cuer MCC mP 02 - 0.95
CuOr MCC. mP 02 -8.9 1.0Z
CuOr MCC mnP 02 -8.3 1.0 O
CuOr MCC mP 02 -8.5 0.97
CuOr MCC mP 02 -8.7 0.96
CuOr MCC mP 02 -6.b 0.91
CuOr MCC mP 02 -8.0 1.10
CuOr MuC mP 02 -7.9 1.25
CuOr Mu'C mP 02 -7.0 1.30
CuOr MCC mP 02 -7./ 1.10
CuOr MCU mnP U2 -7.3 1.05
CuOr MCC c2 03 -10.6 1.20
CuOr MCC c'> 03 -10.5 1.10
CuOr MCC c) 03 -10.7 1.10
CuOr MCC c'2 03 -10.0 1.30
CuOr MCC c? 03 -10.6 1.30
CuOr MCC cl 03 -11.7 1.4U
CuOr 8LU c) 03 -11.9 1.00
CuOr 8LU c) 03 -12.4 1.10
Cu w72 Mc 03 -5.7 1.20
Cu W72 Mc 03 -6.4 1.10
Cu W72 Mc 03 -7.0 1.00
Cu W72 Mc 03 -7.0 0.90
Cu W72 Mc 03 -7.0 1.00
Cu W72 Mc 03 -7.0 0.90
Cu W72 Mc 03 -7.5 1.00
Cu SEA mP 12 -3.0 1.00
Cb SEA mP 12 -1.0 1.10
Cu Ham mP 01 -4.3 1.10
Sc 237 mP 02 -4.5 0.91
CuCb OLM mP 04 -8.7 0.93
CuCb OLM nP 04 -4.8 1.20

1. 0
0.6
2. 0
'2.0
1. 0
U.8
2.0
0.6
1.0
Z.0
Z . O
2. 0
0.9
0. 1:
Z. 0
1.U2 .U
1. 0
1. 0
4.0
5. 0
1.U
6.0
2. 0
J. 0
1.0
1.0
0.3
0.5
0.2
0.2
0.4
0.2
1.0
0.2
1.U
3.0
1.0
1.0
3.0

MRI EWPg Alf
tINY U&2F Cf&WkLc

U14Y0 Ua*1-2FCf ;srcv
UWYD Ua~t-2FCf
UWY Ua2FCf&WkLc
UWY UaZFCf&WkLc
UWY Ua2frCf&WkLc
UWY Ua2FCf&WkLc
UWY UaZFCflk~kLe
UWY IUaZFCI'&WkLc
0,JY Ua2FCf&WkLc
tINY Ua2FCf&WkLc
tIWY Ua2FCf&WkLc
tiWY Ua2F~f&WkLc
UWY Ua2FCf&WkLc
tIWY Un*2FWkCf
tINY Ua*2FWk~f
hWY Ua*2FWkCf
UWY Ua*2FWk~f
UWY *IAFwteCf
tIWY N1AFmCf
UWY C1AFmCf
hWY *IAFmnCf
tINY *IAFmCf
tIWY WlAFmeCf
tINY *IAFniCf
tINY *tAFmCf
NRL LeCvO GulfStream
NRL Le~vtJ &ulf~trearm
NRL LeCvG GulfStream
rIKIL LeCvO Oulfbtream
NRL LeCvIJ Gulf~treem
NEIL LeCvD GulfStreem
NR1L LeCvQ GuifStream

UwSH 0-. IACfSu@Fl
01451 0-. IACfSu#FI
UNSH Lid@CfSu*F I, £3aRb
U44SH 1W&ASf ,62-3E&ACf
WSW51 Ua2-3FFmCf&Of
UWaSH Ua2-3FFmCf&Uf

C-6

17 /36
26 / 6
26 /15
Z6 /47
27 /25
27 /36
27 /39
27 /40
27 /42
27 /45
27 /54
28 / 3
28 / 6
28 /10
28 /22
29 /21
29 /27
29 /33
29 /35
30 /50
30 /52
30 /54
31 / 2
S1 I 4
31 / 6
31 /to
31 /17
35 / 5
35 /12
35 /23
33 /24
35 /25
.35 /26
35 /29
40 /10
40 /16
40 /30
40 /38
42 /21
42 /22
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TABLE C-4. Modern Uata for UA( < -1/.b aegG (Now 4 ot Army Icing fest Matrix)

For the Altitude Interval of 0-5000 Ft A4-,L

Cloud Geog Air Month OAI LWC Data Data Weather
File/Rec Type Loc. Ma55 of Yr djegC 9/rn Mile5 Source Situation

18 /49 SC MKU. CA 12 -17.6 0.12 1.0 UW1E Hp~bFFmCf,156
21 / 2 St cLM CA 01 -19.4 0.09 .3.0 UWY U,Wk155
21 / 3 St cLM CA 01 -. 5 0.10 t5.0 UWY 1J,Wk 155
21 / 4 St cLM CA Di -19.1i U.Ob .3.0 U)11E U,W1k 155
I1 / 5 St cLM cA 01 -20.8 0.12 1.0 UWY U.Wk 155
21 / 6 St cLM CA 01 -22.2 0.17 1.0 UWY L',WkI55
21 / 7 St cLM CA 01 -2. .1/ 1.0 UW'? U,Wk155
21 I 8 St cLfM CA 01 -23.1 0.16 4.0) UWY U.Wk155
21 / 9 St cLM CA 01 -e1.8 0.14 1/.0 UWY 1),11k155
21 /10 St cLM cA 01 -211.6 0.11 20.0 OW'? U,WkI55
21 /it St cLM CA 01 -2?.1 0.10 .u UWY U,WkI55
21 /12 St CILM CA 01 -22,.4 0.13 b.0 UWY U,Wk 155
21 /13 St cl-M cA 01 -2e.0 0.Z3 2.0 UWY U,WkI55
21 /14 St cLM CA 01 -2Z.4 0.13 Z.0 UWY U,WkIb5
21 /15 bt cLM CA 01 -22.4 0.13 18.0 UW'? U.Wk155
21 /17 SC cLM CA 01 -?0.13 0.1)1 e.0 UW'? U
21 /20 St cLM4 CA 01 -20o.3 0.08s 12.0 UWY U,pCIO
21 /21 St cl-M cA 01 -;e0.l U.10 20.0 UWY? U,PGlO
21 /23 SC cLM CA 01 -2e.5 0.12 2.0 UWY U
21 /24 SC cl-M CA 01 -2 0.08 2.0 UWY U
21 /25 SC cl-M cA 01 -22.1 0.17 13.0 UWYE 1)
21 /26 SC CLM CA 01 -21.1 0.093 2-.0 WY U
'1/2IS cLM cA 01 -21.4 0.08 2.0 UW'? U
21 /28 SC cLM cA 01 -21.3 0.10 J5.0 U11E U
21 /29 SC cLM cA 01 -20.1 0.08 2.0 UWY U
21 /34 SC cLM' cA 01 -18.1 0.016 1.0 UWY V.164
21 /35 SC cLM cA 01 -19.0 0.07 1.0 UW'? 0,164
21 /44 SC cLM CA 01 -18.8 0.0/ 6.0 UWY U,164
21 /45 SC cLM cA 01 -18.5 0.121 7.u UWY 0,164
21 /46 SC cLM cA 01 -18.4 0.1/ b.0 UWY U,164
22 / 3 SC cL-M CA 01 -18.5 0.23 1.0 UW'? U,pCILO
22 / 6 St cLM CA 01 -19.4 0.10 3.0 UW'? UWkl58,pCILO
22 / 7 St cLM CA 01 -19.8 0.08 4.0 UWY U,Wkl58,pCILD
22 / 8 St cLM CA 01 -1. 0.10 3.0 UW'? UWk158,pCILO
22 / 9 St cl-M CA 01 -19.2 0.05 1.0 oW'? ,kI8pCL
22 /10 St cLM cA 01 -18.1 0.01 1.0 UWY U,Wk158,pCILU
22 /12 St cLM cA 01 -19.4 0.Ub 2.0 UWY U,pClLO
22 /13 St cLM cA 01 -18.8 0.Ob 2.0 UWY 0.pU;ILO
22 /14 St cLM' CA 01 -18.3 0.06 3.0 UW'? U,pCILO
22 /15 St cLM cA 01 -17.9 0.11 2.0 UWY U,pCILO
22 /16 St cLM CA 01 -18.4 0.14 1.0 UW'? U,pCILD
22 /18 St eLM CA 01 -19.4 0.07 3.0 UW'? U
22 /19 St eLM CA 01 -19.Z 0.15 1.0 UWkE' U
22 /20 St e-LM cA 01 -20.L2 0.09 2,.U UWY U
22 /21 St eLM cA 01 -20.6 0.11 5.0 OW'? U
22 /22 St eL-M cA 01 -19.9 0.16 2e.0 OW'? 0
22 /23 St eLM cA 01 -e0.0 0.11 21.1 1JWY U
22 /24 St eLM CA 01 -20.1 0.20 2.0 UWY U
22 /25 St eLM cA 01 -20.1 0.13 1.0 UW'? U
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TABLE C-4. Modern Data for OAT<-17.5 deg C

for the Altitude Interval of 0-Io.0U0 St AL
(loe5 not include entries already lI5ted above for 0-5000 Ft)

Cloud eo-i Air Month uAT LWL Data Data Weather
~I e/Rec Type Loc. Plass of Yr deL 93 / m MIIle s Source Situation

711 /30 SC cLM cA 01 -ZS..)u 0.013 5.0 UWY U
I/ 31 SC cLM CA ULI - 24 .b 0.1I1 ). 0 UWY U
/36 SC cLM cA 01 -20.3 U.26 1.0 UWY 0,164

1 /37 SC cl-M cA 01I -e 1.J 0. 3ts 1.U IJWY 0,1164
21/38 SC cLM CA 01 -e0.9 0.14 2.0 UWY U,164

21I / 39 Sc cl-M cA 0 1 -21 .L 0.24 J. 0 UWY UJ, 164
21 /40 SC CLM' cA 01 -20.9j 0.32d 1.3.0 UWY U.164
'J/4 S cLM cA 01 -19J.1 0.29j 19:.0 UWY U,1b4

.• 42 SC cLM CA 01I -19 .9l 0.1 1.0 UWY U0.164
"Il /43 SC cLM CA 01 -19.7 u.Ob 5.0 UWY U.164

2'/4 SC cLM cA 01 -19.2 0.19j 4.0 UW'? U,pCILO
24 /2 St cLM cP 01 -19J.0 0.08 1.0 UW'? U,WklhI
24 / t cLM cP 0 1 -1id.1I 0. le 1. 0 UWY U W.i dk7?
214 /15 St cLM c?' 01 -18.5 U.0/ 1.0 OW'? U,nol
,'11 /16 St cLM cP 01 -19.e 0.09 1.0 UW'? U,nol
35 /50 SC fH(jR cP 03 -18.0 0.4b. 1.0 NkL NyW*K7W&FLc
35 /51 SC HOCR cP 0's -18.0 0.19~ 2.0 HRL NyWE/W&FLc
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APPENDIX D

APPLICATION OF THE NEW DATA BASE TO THE USAF/LTAC' CLOUD l,1llIll
WATER MODEL (3DNLPH AND THE FMITH-FEDDES LWC MODEL)

The U.S. Air Force Global Weather Center (USAF/AFGWC) has been using an
Automated Cloud AnaLysis Model operationally since 1970. Known as 3DNEPH
(Three Dimensional Nephanalysis), this computer product provides global
estimates of cloud amounts in 15 layers of varying thickness from the surface
up to 55,000 ft (16 km) with a horizontal grid resolution of 25 nmi. Up to
eight analyses are scheduled per day with additional lim ted area analyses
available on request (Fye, 1978).

Subsequently, the USAF Environmental Technical Applications Center
(USAF/ETAC) has begun using computerized procedures for determining LWCs and
droplet size distributions in the clouds over limited regions using 3DNEPH
data as input (Smith, 1974; Feddes, 1974). A recent application of the LWC
computations is the compilation of an "Icing Climatology for Northern Europe"
based on the probabilities of encountering supercooled LWCs of various
magnitudes in the ten 3DNEPH layers up to 14,000 ft. (Jackson, 1980). In any
application the accuracy of the LWC computations depends in part on the
maximum LWC that the computer code authors consider possible for various cloud
types as a function of temperature (Smith, 1974, Table 5, pg. 8; Feddes, 1974,
Table 2, pg. 5). The maximum LWC values given in these referenced tables are
apparently based primarily on the Russian work by Borovikov et al. (1963). It
is not clear whether the stated maxima are instantaneous (extreme) values or
are average sustained maxima at an optimum height in the cloud. In any case
it is of interest to compare the maximum LWCs used by the "Smith-Feddes" model
to those observed in the new Data Base of the present report.

The comparison is given in Table D-1 where the Smith-Feddes maximum LWC
for each cloud type and 5%C temperature interval is ranked according to the
percentage of the time equal or lesser LWCs are observed in the Data Base for
the same cloud type and temperature range. Thus, for example, if a given
value of LWC ranks in the 95th percentile of the Data Base sample, then 5% of
the data miles recorded for that cloud type and temperature interval were at
LWCs greater than the given LWC. Table D-1 shows that, except for Cu and Cb
clouds, the Smith-Feddes maxima are generally smaller than the extreme values
that have been observed in the Data Base. Most of the Smith-Feddes maxima
fall within the 95th to 97th percentile range. However, this range is
probably optimum for the purposes of the Smith-Feddes model because it
represents more typical maximum values of LWC than do the higher percentiles.
The latter represent extreme values which occur very infrequently.

The Smith-Feddes maxima should probably be increased in those cases where
they rank only in the 80th or lower percentiles of the new Data Base. Thus,
for example, the Smith-Feddes value of 0.15 g/m3 for stratus clouds at -25°
to -20%C ranks only in the 70th percentile and should therefore be increased
to about the 95th percentile value of 0.20 g/m3. Inspection of Table D-1
shows that only the stratus and stratocumulus cloud types have Smith-Feddes
LWC maxima which need to be increased according to this analysis.

D-1I o
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The orographic cloud type is included as a separate category in Table D-1
because this type has been studied specifically in the modern research flights.
Orographic LWCs listed in the new Data Base represent-altitudes up to
12,000 tt AGL and therefore would be suitable for use in the Smith-Feddes
model for many mountainous regions. Any clouds uplifted orographically above
12,000 ft ASL (or 10,000 ft AGL) could be assigned to the cumulus category for
maximum LWC determination.

The Smith-Feddes maxima for Cu and Cb clouds are much larger than the
maxima in the new Data Base because the former apply to altitudes up to
55,000 ft while the new Data Base is limited to the lowest 10,000 ft AGL.
This altitude limitation has no significant effect on maximum LWCs for layer
clouds.

As a final comment, we suggest that the 3DNEPH and Smith-Feddes LWC model
has great potential for improving the nowcasting and forecasting of aircraft
icing conditions. Current procedures rely on infrequent and widely spaced
upper air soundings analyzed with the aid of some statistical rules of thumb
(ref. "Forecasters Guide on Aircraft Icing," 1980; -Aerographer's Mate 1 & C,
1974). The 3DNEPH draws on a much wider and more frequently updated data base
(surface observations and weather satellite imagery in addition to the
12-hourly raobs) and provides readily available and greatly expanded
information on the horizontal and vertical distribution of cloud amounts and
types. In addition, the Smith-Feddes model ties LWC (and drop size) to
temperature and position within the 3DNEPH clouds and allows icing conditions
to be specified in terms of estimated amounts of supercooled LWC. This
overall approach is clearly superior to the current raob techniques where the
identification of clouds is difficult and spotty, and icing intensities can
only be inferred from the indicated dewpoint depression or degree of stability
or instability along the sounding.
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4
GLOSSARY

The terminology used in this report has the following definitions or
meanings.

Icing encounter - a series of icing events consecutively penetrated until an
interruption of more than some selected distance, such as 1, 3, or 10 nautical
miles is experienced.

Icing event - a portion of a subfreezing cloud over which portion the cloud
properties are approximately constant as defined by the "Rules for Defining
Uniform Cloud Intervals" in Table 1.

Liquid Water Content (LWC) - the total mass of water contained in all the
liquid cloud droplets within a unit volume of cloud. Units of LWC are usually
grams of water per cubic meter of air (g/m3).

Median Volume Diameter (MVD) - the median of the cloud droplet size distri-
bution computed after weighting each droplet by its volume. The MVD divides
the LWC of the droplet population in half according to droplet size.

Mixed ?hase Cloud - a subfreezing cloud composed of snow and/or ice particles
as well as liquid droplets.

Orographic Cloud - a cloud formed or assisted by uplifting over windward
slopes of mountains. Lee or wave clouds are classified separately as
lenticular clouds.

Subfreezing Cloud - any cloud or portion thereof in which the temperature is
below 0C.

Supercooled Cloud - a subfreezing cloud in which the droplets are still liquid
and no significant amount of snow or ice particles are present.
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